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a. THE SPECIES OF THE SECTION CHRYSANTHEAE 


Tuis study of the species of section Chrysantheae is based on the same 
material as mentioned on p. 67 of this Journal and I wish to express my 
best thanks to the gentlemen in charge of these collections, and also to Pro- 
fessor J. K. Henry, Vancouver, and to Mr. J. C. Nelson, Salem, Oregon. 

I am not sure whether the following species should be combined in one 
section, nor am I convinced that Chrysantheae is the correct name for such 
a section. It has been proposed by Koch for a group containing a single 
species: S. lanata Linnaeus. This is a very well marked species of northern 
Europe and Asia but is not found in the New World. I believe, however, 
that species like S. Richardsonii Hooker are rather closely related to it. I 
place, therefore, this American species and the related S. calcicola Fernald 
and S. Barrattiana Hooker in this section. Andersson did the same in 1868, 
uniting S. lanata, S. Richardsonti and S. Barrattiana into a subsection 
Lanatae of his section “ Niveae s. Glaucae.” He cites Koch’s name Chry- 
santhae (!) as a synonym. Andersson also added S. Hookeriana Barratt to 
the same subsection; he placed, however, S. speciosa Hooker & Arnott (now 
S. alaxensis Coville) in a second subsection B. Villosae. This last subsec- 
tion contains, besides some European species and a number of hybrids the 
American S. candida Fliigge. The affinity of the Hoary Willow is by no 
means certain. Kühne (1893) referred it with S. Elaeagnos Scopoli (S. 
incana Schrank) to section Fncanae Andersson while Ball (1909) placed it 
near S. brachycarpa Nuttall in his section Arcticae. I shall deal with S. 
candida later as I regard it a representative of a special group. 

As to the affinity of S. Hookeriana I can only state that it might be 
taken for a distinct type which combined with S. Piperi Bebb, S. amplifolia 
Coville, S. alaxensis Coville and S. laurentiana Fernald may form a sepa- 
rate section. I think it best, however, at present to place all these species 
in the same group with S. Richardsoni and S. Barrattiana. A closer study 


1 Lange, Consp. F1. Groenl. 1. 28 (1887), cites: “221. S. lanata (chrysanthos) L. V. Gr.: 
Narsarsuk- og Kvanefjord ved Godthaab (Raben).” He adds however the following note: 
“Obs. Specimina in his Jocis lecta in herbariis desunt, quare incertum videtur, an recte de- 
terminata sit.” 
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of these species probably will elucidate more distinctly the true relationship 
between them. Of S. laurentiana the male plant is not yet known. The 
color of the anthers of all the species seems to be yellow with the possible 
exception of S. alaxensis of which the young anthers may be violet. The 
filaments are glabrous and free, sometimes, however, slightly pilose at their 
base and somewhat united. I cannot yet state whether there are some 
forms which always show a few hairs at the base of the filaments. 

The main difference of the species with which I am here dealing can be 
taken from the keys. As to the synonymy of the section the following is 
to be said. 

Section Chrysantheae Koch, Salic. Europ. Com. 11 (1828). — Sect. Chrys- 
anthos Fries, Novit. Fl. Suec. Mant. 1. 37 (Com. Salic.) (1832). — Sect. 
Cinereae Barratt apud Hooker. Fl. Bor.-Am: 11. 144 (1838), pro parte. — 
Sect. Discolores Barratt, 1. c. 147 (1838), pro parte. — Sect. Arcticae vel 
Subarcticae Andersson in Ofv. Svensk. Vet.-Akad. Fôrh. xv. 119 (1858), 
pro parte maxima. — Sect. Niveae s. Glaucae [subsect.] A. Lanatae Ander- 
sson in De Candolle, Prodr. xvi.? 275 (1868), pro parte. — Sect. Lanatae 
Kôhne, Deutsche Dendr. 94 (1893) — Ball apud Coulter & Nelson, New 
Man. Rocky Mts. Bot. 135 (1909). — Sect. Lanatae, subsect. Chrysantheae 
Schneider, Ill. Handb. Laubh. 1. 47 (1904). — Sect. Argentea Rydberg, FI. 
Rocky Mts. 189 (1917), pro parte. 


CLAVIS SPECIERUM VARIETATUMQUE 


A. SECUNDUM SPECIMINA FEMINEA 


Ovaria et pedicelli glabri. 

Amenta etiam fructifera sessilia; pedicelli nulli, subnulli vel in S. Barrattiana var. 
Tweedyi ad 1 mm. longi; styli 1.5 ad 2.5 mm. longi; ramuli novelli dense hir- 
suto-villosi vel lanuginosi; stipulae distinctae, persistentes. 

Stipulae lineari- ad semicordato-lanceolatae, apice plus minusve acuminatae, 
ad 1-2.5 cm. longae, in surculis saepe latiores et lobulatae, margine gland- 


uloso-serrato-dentatae. . . . . . . . . . . . 1. S. Richardsont. 
Stipulae semicordatae ad semiorbiculares vel reniformes, margine dense 
glanduliferae. 


Petioli brevissimi, vix ultra 4 mm. longi; folia majora superiora late ovata 
ad orbicularia, basi pleraque cordata, apice obtusa vel leviter acutata, 
margine fere semper integerrima; amenta fructifera ad 6-8.5: 1.2-1.8 cm. 
magna; fructus ad 6 mm. longi, ovoideo- vel elliptico-conici, subrostrati. 

2. S. calcicola. 

Petioli 8-15 mm. longi; folia majora superiora elliptica vel ovalia, basi acuta 
ad subobtusa; margine plus minusve glanduloso-subspinuloso-denticulata. 

3. S. Barrattiana var. Tweedy. 
Amenta pedunculo distincto foliolato suffulta, vel breviter pedunculata (saltem 
fructifera) et pedicelli 1-2 mm. et styli vix ultra 1.3 mm. longi; stipulae nullae 
vel etiam in ramulis vegetioribus parvae, caducae. 
Ramuli novelli hornotinique plus minusve dense tomentosi. 

Styli 2-2.5 mm. longi; amenta distincte pedunculata (pedunculo 2-4-foliolato 
ad 1.5 vel interdum ad 2 em. longo) ; slats 4. S. amplifolia. 

Styli 1-1.3 mm. longi; amenta subsessilia, pedunculo ad 5 mm. longo foliola 
3-5 parva gerente suffulta. 
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Folia etiam adulta subtus dense argenteo-lanato-tomentosa, supra obscure 

NAMIE) 5 gga + + + 5. 8. Hookeriana var. typica. 

Folia adulta subtus ii ul ‘ite minusve pubescentia, glaucescentia, 

supra subnitida. . . . . + . da. S. Hookeriana var. laurifolia. 

Ramuli novelli tantum sparse LES vel Le villosuli, cito glaberrimi; styli 

1-1.3 mm. longi; amenta subsessilia vel breviter pedunculata . 6. S. Piperi. 
Ovaria et pedicelli (vel in S. Richardsonti interdum tantum pedicelli) pilosi. 

Styli tantum 1-1.2 mm. longi; amenta subsessilia vel pedunculata (confer etiam 


S. Piperi). 
Fructus 7-9 mm. longi; stipulae nullae; folia subtus satis dense tomentosa, 
supra obscure viridia . . . . . . . 5. S. Hookerianae var. tomentosa. 


Fructus 6-7 mm. longi; stipulae semicordatae ad 10 mm. longae, caducae; 
folia subtus glabrescentia, glaucescentia, supra lucido-viridia. 
7. S. laurentiana. 
Styli 1.2-2.5 mm. longi; amenta sessilia vel subsessilia. 

Stipulae lineari-lanceolatae ad filiformes, ad 22:2 mm. magnae, margine dis- 
tanter glandulosae, subtus ut pagina inferior foliorum tomento densissimo 
albo vel flavescenti opaco molli vestita. 

Ramuli novelli PR dense tomentosi, etiam biennes nunquam 


DÉMOS. . « . . 8. S. alaxensis var. typica.. 
Ramuli novelli betes eal ire Al annotini glabri et ut etiam biennes 
saepissime pruinosi . . . . . . 8b. S. alaxensis var. longistylis. 


Stipulae semicordato- jancelatas ind onda taes ad 8 mm. longae, margine 
intusque dense glanduliferae (balsameae), glabriusculae. 3. S. Barrattiana. 


B. SECUNDUM SPECIMINA MaAscuLa 
(in S. laurentiana ignota) 


Ramuli novelli laxe vel sparse villosi, annotini glabri. 
Bracteae ovato-oblongae, acutae vel subacuminatae; filamenta libera, glabra; 
antherae ut videtur initio violaceae; ramuli annotini plus minusve pruinosi. 
8b. S. alaxensis var. longistylis. 
Bracteae obovatae, apice plus minusve rotundatae; filamenta libera vel subcoa- 
lita, glabra vel basi parce Hae à antherae aureae, ramuli annotini atropurpurei, 


epruinosi : Pe ia GS Piper 
Ramuli novelli nique re ere bieines) tds tomentosi, villosi vel 
subhirsuti. 


Amenta subsessilia vel distincte pedunculata; filamenta interdum basi parce 
pilosa; stipulae nullae (vel in ramulis vegetioribus parvae caducae). 
Pedunculi distincte foliolati, ad 1.5-2 mm. longi; folia adulta subtus tantum 
in costa tomentosa. . 5 6 3 6 2b IS Crnallagolinn: 
Pedunculi subnulli vel vix arty 58 mm. dr fects minimis instructi; folia 
etiam adulta subtus in facie villoso-tomentosa (sed confer etiam var. lauri- 
Johan) re D D eelookenond: 
Amenta sessilia; net Dee, cher Hans donc. 
Stipulae lineares ad semicordato-lanceolatea. 
Folia subtus tomento densissimo albo vel flavescenti opaco molli vestita. 
8. S. alaxensis. 
Folia adulta glaberrima ‘ Mle Sehccharasont,. 
Stipulae semicordatae ad see vel ania 
Petioli 8-15 mm. longi. | 
Folia subtus etiam adulta villosula. . . . . . . 3.8, Barrathana. 
Folia subtus glabrescentia. . . . . . 3. S. Barrattiana var. Tweedyt. 


Petiolivix ultra 4mmi longives Ge se woe oe eee AS, calcicola. 
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ENUMERATIO SPECIERUM 


1. S. Richardsonii Hooker, F1. Bor.-Am. 11. 147, t. 182 (1839).— Andersson 
in De Candolle, Prodr. xvi.? 273 (1868), incl. var. latifolia et angustifolia. — 
Seemann, Bot. Voy. Herald, 40 (Fl. West-Eskim.-Land) (1852-57). — 
Bebb in Bot. Gaz. xvi. 50 (1889), ex parte. — Coville in Proc. Wash. Acad. 
Sci. 11. 315, fig. 19 (1901). — Ostenfeld in Vid.-Selsk. Skrift. 1. Math.-Nat. 
KI. 1909, no. 8, 35 (Vasc. PL Arct. N. Am. Gjéa Exp.) (1910).—S. 
(lanata) americana b. Richardsoni Andersson in Ofv. Svensk. Vet.-Akad. 
Forh. xv. 119 (1858); in Walpers, Ann. Bot. v. 747 (858). — S. lanata, var. 
americana forma 8. S. Richardsoni Andersson in Proc. Am. Acad. vi. 59 
(Sal. Bor.-Am. 13) (1858). — S. lanata americana Andersson in De Candolle, 
Prodr. xvi.? 274 (1868), pro synon. — In 1889, Bebb, and in 1901 Coville 
already dealt with this interesting Arctic species the type of which was col- 
lected by Dr. Richardson at Fort Franklin on the Mackenzie River. I 
have seen a photograph and fragments of the female type preserved in Herb. 
Kew. Hooker did not know the male plant, but Richardson also collected 
specimens with staminate aments as Bebb has already pointed out. Bebb, 
however, referred to S. Richardsonii a specimen from Labrador which be- 
longs to S. calcicola. 

The leaves of S. Richardsonii are not entire as Hooker stated. On his 
own plate he clearly shows a denticulate base of a leaf. Sometimes the 
leaves are even rather distinctly denticulate as in Eastwood’s no. 385 and 
in Chapman’s 41a. 

The geographical distribution of this species is clearly indicated by the 
specimens enumerated below. There are two specimens which I am not 
able to identify correctly. One was collected by J. Macoun on Hunker 
Creek in the Yukon Territory, July 24, 1902 (No. 54396, O.; fr. im.; G., 
N., W.). It had been named S. Lyalliz (Sarg.) Heller?, and by Rydberg 
S. Barclayi. The fruiting aments are quite like those of S. Richardsonti but 
the pedicels are as long as the gland. The young twigs are rather yellowish 
and partly glabrescent, and the older branchlets are more like those of S. 
Richardsonii with a looser pubescence. The leaves and stipules do not differ 
from those of this species, and it may be only a form of it, or a hybrid from 
it. The second doubtful specimen was brought by F. Johansen from Ber- 
nard Harbour, August 7, 1915 (No. 308 b = 93781, O.; f., fr.; “a bush ”). 
On this specimen the ovaries are partly sparsely pilose but the fruits are 
glabrous. I presume that S. Richardsonii also has a form with more or less 
hairy ovaries as this occurs in certain groups in almost every species with 
glabrous pistils. 

Andersson, in 1868, described two forms: latifolia and angustifolia. I do 
not think that they are of any taxonomic value because both forms of 
leaves are to be found on the same plant. 

As Ostenfeld has already pointed out, the most prominent characters of 
this Willow are: “ the stout hairy young twigs, the large persistent glandu- 
lar-serrate stipules, and the smooth leaves with at the base sparingly glan- 
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dular-denticulate margins.” In some respect this species seems to be 
closely related to S. pulchra Chamisso with which I have dealt on p. 70:-of 
this Journal, and to which var. yukonensis is rather similar. J also stated, 
on p. 73, that the systematic position of S. pulchra is by no means clear 
to me. The species most nearly related to S. Richardsonii is S. calcicola, 
the representative of that western Willow in eastern Canada. 

The following specimens of typical S. Richardsoni have been seen: 


ALASKA. Camden Bay, Collinson Point, June 15, 1914, F. Johansen (No. 6 c. = 
93795, O.; f. fragm.; No. 100, 33803, O.; f.; dwarf Arctic form); Anvik (on Yukon 
River, southeast of Norton Sound), April, J. W. Chapman (No. 41a, 41b, m.; G.; 
folia juvenilia satis dense glanduloso-denticulata); Seward Peninsula, Teller, June 
21, 1916, Ella Gehrmann (f.; C.); between Cape Nome and Port Clarence, June, 
1901, A. J. Collier (m., f.; W.); near Nome, June 21, 1903, F. L. Hess (No. 8a, m.; 
St.; “dry creek, 1 mile north of Nome, tundra along creek bottom, plentiful,” 0.9 to 
1.2 m.); tundra behind Nome, along water courses, June 17, 1903, same coll. (No. 2, 
m.; St.; “2-3 feet high’’); Porcupine River, without exact locality, summer 1891, 
J. W. Turner (No. 1, m.; Jeps.); vicinity of Port Clarence, on Rocky banks, north- 
west shore of Imuruk Basin, July 30, 1891, F. A. Walpole (Nos. 1626, 1627, fr.; W.); 
at Teller Remdeer Station, on tundra, July 14, 1901, same coll. (No. 1441 m.; July 
13, 1901, No. 1403, f.; 1426, f.; m.; W.); meadows at east end of Grantley Harbour, 
July 30, 1901, same coll. (No. 1601, fr.; W.); banks of tundra near Beach at Teller 
Reindeer station, August 7, 1901, same coll. (No. 1771, fr.; W.); banks north side 
of Grantley Harbour, August 5, 1901, same coll. (No. 1753, fr.; W.); East Fork of 
John River at camp, July 16-17, 1901, F. C. Schrader (st.; W.), southeastern Alaska, 
Glacier W. P. & Y. R. R., June 9, 1900, F. A. Walpole (No. 1069, m.; W.). 

NorTHWESTERN British CotumpBiA. Between Log Cabin and Frasier, June 7, 
1900, F. A. Walpole (No. 1062, m., f.; W.). 

Yukon Territory. Selkirk Trail, September 6, 1898, J. B. Tyrrell (No. 19450, 
O.; st.); Carcross (Caribou Crossing), on shores of Lake Bennett near bridge, July 
26, 1914, A. Eastwood (Nos. 709, st.; 710, fr.; A., M.; “shrub 1.2 m. high”); Twenty- 
four miles House, in a springy place, June 25, 1914, A. Eastwood (Nos. 384, fr.; 385, 
m.; A., M.; in No. 385 folia partim satis dense serrata); Herschel Island, August, 
1914, F. Johansen (No. 209, 93485, O.; fr.). 

Norts West Territories. Fort Franklin, Mackenzie River, ‘near, Lake” 
Richardson (f., type; K.; st.; G.); Minto Inlet, 1852, coll.? H.M.S. Enterprise (f.; K.; 
on the same sheet with the type); between Great Bear Lake and mouth of Copper- 
mine River, without date and coll. (fr.; K.; on same sheet with type); Bernard Har- 
bour, July, 1915, F. Johansen (No. 308a = 93779, O.; f.); Repulse Bay, south of 
Melville Peninsula August 22, 1821, Parry (f.; G.; same as No. 93 Hb. H.B. & T.; 
pedicello piloso). 

2. S. calcicola Fernald & Wiegand in Rhodora x1. 251 (1911). — Salix 
spec. Macoun in Bot. Gaz. x. 117 (Notes Fl. of James Bay) (1888). — 
S. Richardsoni Bebb, I. c. x1v. 50 (1889), quoad specim. Bellii, non 
Hooker. — S. Richardsoni var. Macouniana Bebb, 1. c. 50, t. 9 (1889). — S. 
lanata var. Macouniana Bebb according to Macoun in Ann. Rep. Geol. 
Surv. Can. n. s. m1. 70, J (1889), nomen nudum. — S. Macouniana Rowlee 
in Herb. Cor., nom. ined., non S. Macounti Rydberg. — This interesting 
and well marked species has been fully described by Bebb and by Fernald 
who gives the best account of it. The type was collected by J. M. Macoun 
on the south Twin Island, according to the original label, a statement al- 
ready made by Bebb, while Macoun himself in his account of the expedition 
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to James Bay said “on the north Twin Island ” as cited by Fernald 
who probably did not see the type specimen. 

I have been able to examine the following specimens which, so far as I 
know are all that exist in herbaria. 

KreewarTiN (Manitoba). Hudson Bay, Churchill, August 3, 1910, J. M. Macoun. 

Onrarto. James Bay, South Twin Island, July 17, 1887, J. M. Macoun (No. 
79154, O.; st.; C., Cor., G., N.) (No. 25, m.; C. sheet No. 7626, type of var. Macou- 
niana Bebb). 

Quesec. Northwestern Ungava, east coast of Hudson Bay, River Kovik, Lat. 
61° 59’, August 13, 1898, A. P. Low (No. 23038, st.; O.); along the Ungava River, 
August 23, 1896, W. Spreadborough (No. 13694, fr.; C., Cor., N., O.); Gaspé penin- 
sula, Table-top Mt., calcareous cliffs, facing north, 900-1125 m., August 7, 1906, 
Fernald & Collins (No. 211, m., fr.; G., N.). 

Norruern Lasprapor. Nachvak, crevices of rocks, July 1885, Bell (No. 34, fr.; 
C.; referred by Bebb to S. Richardsonit) ; Port Burwell, Hudson Strait, July 29 and 
31, 1904, L. E. Border (No. 63044/5, fr.; O.); July 18, 1910, J. M. Macoun (No. 
79155, fr.; C., Cor., N., O.); Kangalaksiorvik Bay, September 1-10, 1908, O. Bryant 
(No. 75, m.; G.). 

WesterN NEWFOUNDLAND. Ingornachoix Bay, dry rocky limestone barrens, 
near sea-level, August 1, 1910, Fernald & Wiegand (No. 3151, fr.; G.; “prostrate”’) ; 
Point Riche, limestone barrens, near sea-level, August 4, 1910, same coll. (No. 3152, 
frees Ge) 


3. S. Barrattiana Hooker, Fl. Bor.-Am. 11. 146, t. 181 (1839). — Ander- 
sson in De Candolle, Prodr. xvr.? 274 (1868), incl. var. latifolia. — Bebb in 
Bot. Gaz. xtv. 51 (1889). — Rydberg, Fl. Rocky Mts. 196 (1917). — 8S. 
(lanata) americana a. Barrattiana Andersson in Ofv. Svensk. Vet.-Akad. 
Forh. xv. 119 (1858); in Walpers, Ann. Bot. v. 747 (1858). — S. lanata var. 
Americana forma a. 8. Barrattiana in Proc. Am. Acad. rv. 59 (Sal. Bor.- 
Am. 13) (1858). — S. lanata Barrattiana Andersson in De Candolle, Prodr. 
XVI.? 274 (1868), pro synon. — S. Albertana Rowlee in Bull. Torr. Bot. 
Club, xxx1v. 157 (1907). — J. K. Henry, F1.S. Brit. Col. 100 (1915). — This 
species has been well described and figured by Hooker from specimens col- 
lected by Drummond in alpine swamps of the Canadian Rockies where it 
is found in Alberta and British Columbia. The history of S. Barrattiana 
has already been fully given by Bebb. It had not been rediscovered 
since Drummond until 1885 when J. Macoun found it in the Kootenay Dis- 
trict of British Columbia at Kicking Horse Lake. Andersson (in 1858) 
gave the correct type locality but in 1868 made a mistake and cited “ Fort 
Franklin Americae subarcticae (Richardson, Douglas) ” a quotation appar- 
ently taken from his note in 1858 to S. Richardsonti. As Bebb has already 
explained Douglas never collected at Fort Franklin. 

In 1868, Andersson proposed two forms: latifolia and angustifolia without 
mentioning a type. His var. latifolia is nothing but typical S. Barrattiana. 
His var. angustifolia is scarcely worth keeping as a distinct form, although 

it has been made a species by Rowlee who described it as S. Albertana saying 
that “ it is quite probable that our species is S. Barrattiana var. angustifolia 
And.” He, however, states that his new species “ differs fundamentally in 
form and vesture of the leaf ” from S. Barrattiana, but he also said: “8. 
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Alberiana has thick opaque leaves acute at the base and apex and agrees 
with S. Barrattiana in vesture.” The shape of the leaves is very variable, 
and we may distinguish a forma angustifolia but I do not think that is it of 
great taxonomic value. The length of the style too varies from 1.2 to 2.5 
mm., and in very young flowers it is often difficult to measure its exact 
length. 

I have seen the following specimens of typical S. Barraitiana: 


Auserta. Rocky Mts., locality uncertain, alpine swamps, Drummond (m., f.; 
K.; same as No. 77 Hb. N. B. & T.; No. 650, N.; copy and fragment in C.); Edson 
District, Athabaska River, near Lac Brulé, alpine slopes, 1650 m., June 30, 1898, 
W. Spreadborough (No. 20348, O.; fr.); Brulé, near tree limit, June 24, 1918, W. 
Spreadborough (No. 95809., O; m.; A.); Jasper Park, Great Goat Mt., around a 
spring in woods, about 2000 m., July 24, 1918, J. M. Macoun (No. 95780, f.; 0., A.); 
Fitzhugh Mt. about 2000 m., August, 1917, J. M. Macoun (No. 95402, st.; O.: 
“1.2 m. high”); Mt. Edith Cavell, about 2300 m., August 27, 1917, same coll. (No. 
95306, st.; O.); Shovel Pass, about 2250 m., August 9, 1918, same coll. (95742, 
95744, fr.; A., O.); same place, swampy place near tree limit, August 1, 1918, same 
coll. (No. 95730, fr.; 95731 m.; A., O.); Rocky Mountain District, Rocky Mt. Park, 
Lake Agnes near Laggan, about 2200 m., August 11, 1897, C. S. Sargent (st., A.; 
“low shrub’’); Lake Louise, July 27, 1895, W. M. Canby (No. 5, f.; C.); same lake, 
August 10, 1904, A. Rehder (fr.; A.); same place and date, J. G. Jack (st.; A.); 
same place, August 15, 1909, Olson (fr.; G.); Laggan, June 28, 1904, J. Macoun 
(No. 68885, st.; N., O.); vicinity of Banff, summit of Mt. Edith Pass, about 2250 
m., June 30, 1899, Dawson (No. 22337, f.; O.); high mountain slopes in rather wet 
ground, 2150-3600 m., June 30, July 18, August 4, 1899, W. C. McCalla (No. 2251, 
m., Î.,fr.; Cor.; type of S. Albertana Rowlee); Summit of Pipe Stone Creek, July 5, 
1904, J. Macoun (No. 68884 m., f.; N., O.); Sulphur Mt., damp spots, July 22, 1891, 
J. Macoun (No. 24 in C., No. 24280, O., fr. im.; Cor.); Mt. Aylmer, 2600 m., August 
6, 1891, same coll. (No. 24281, fr.; C., O.). 

British CoLumBra. Kootenay District, Kicking Horse Lake, swamps, July 28, 
1885, J. Macoun (No. 26, 24284, fr.; C., O.); mountains at Kicking Horse Lake, by 
alpine rivulets, August 12, 1890, same coll. (No. 242282 fr., O.; No. 22 in C.); without 
exact locality, summit of Rocky Mts., August, 1889, J. Macoun, (No. 22, fr.; A., G.; 
in M. from August, 1890, large leaves very similar to those of var. Tweedyi, but 
rather pubescent); Selkirk Mts., at Glacier, August 13, 1897, W. M. Canby (No. 262, 
st.; G.); Asulkan Pass, August 23, 1904, J. Macoun (No. 68886, f.; O.); Dumnut 
(?) Lake, 1900 m., June 30, 1904, H. Petersen (No. 64, m.; G. M. N.); Yoho (?) 
Valley, Flat, 2000 m., July 2, 1903, M. A. Barber (No. 298 partim. m., G.; mixed 
with m. specimen of a species of sect. Cordatae). 


S. Barrattiana seems not to occur in the United States, but there is the 
following variety which represents the type in Montana and Wyoming. 
Ball regarded it as a good species and in Herb. W. he also referred to it a 
specimen from British Columbia, Emerald Lake, Avalanche Path, collected 
on June 20, 1904, by R. T. Shaw (No. 1, m., f.; named S. conjuncta by 
Macoun). If this specimen really belongs to this variety it would connect 
its range with that of the type. The synonymy of the variety is as follows: 


3b. S. Barrattiana var. Tweedyi Bebb apud Rose in Contrib. U.S. Nat. 
Herb. in. 572 (PI. Bighorn Mts. Wyo.) (1896).! — S. Barclayi Rydberg in 


1 Bebb gave the description in May 1894 in a letter. But se the varietal name [denudata] 
used by Mr. Bebb being preoccupied has been changed to the one given above.” Rose in note. 
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Mem. N.Y. Bot. Gard. I. 111 (Cat. FI. Mont.) (1900), quoad specim. 
Coulteri, non Andersson. — S. Tweedyi Ball in Bot. Gaz. xu. 377, pl. 12, 
figs. 3-7 (1905); apud Coulter & Nelson, New Man. Rocky Mts. Bot. 135 
(1909). 

I am not fully convinced of the accuracy of Ball’s statement “ that this 
Willow is specifically distinct from S. Barrattiana.” In 1905, he said: 
“Not only do the nearly glabrous leaves and the glabrous capsules serve to 
distinguish it, but the leaf margin thickly set with conspicuous glands is a 
marked character.” In his diagnosis he, however, states: “ capsules green 
and glabrous, or sometimes finely pubescent near the apex.” The glands 
or glandular dentations of the leaf margin very often occur in 8. Barrattiana 
where they are usually hidden by the pubescence of the leaf. The shape of 
the leaves varies in the same manner in both forms. In the characters of 
the flowers I cannot detect any difference; the bracts, too, are obovate- 
lanceolate, not obovate. In var. Tweedyi the leaves usually possess some 
stomata in the epidermis of the upper surface while these are wanting in 
the type. This character needs further observation. In 1909 Ball gives 
the range as follows: “ In bogs and along mountain streams, 2500-3000 m. 
altitude, not common; known only from the Bighorn Mountains of northern 
Wyoming, the Yellowstone Park, and Teton Basin.” From what I have 
seen I can record the following specimens of var. Tweedy. 

Wromine. Sheridan County: head of Big Goose Creek, Bighorn Moun- 
tains, July 15-24, 1893, F. Tweedy (No. 11, fr. im., type; G.; in C. No. 11 f., 
12 m., fr. im.; same in W.); Tongue River, about 3070 m., July 13, 1900, J. G. Jack 
(fr.; A.); Bighorn Mountains, about 3200 m., August, 1899, F. Tweedy (No. 2447, 
fr.; N.; amentis 7.5:1.8 cm. magnis); head waters of Tongue River, July, 1889, F. 
Tweedy (No. 87, fr. im. 86, fr.; N.). Lincoln County: Two-Two (?) Tea Pass, 
about 3300 m., August, 1897, F. Tweedy (No. 300, st.; N.). ? County: Chug Creek, 
June 10, 1898, E. Nelson (No. 4349, f. tantum [m. = Bebbiana]; C., N.; Ball refers 
the female to S. monticola m W.). 

Montana. Park County: Trail River Mountains, 1872, J. M. Coulter (f.; N., 
W.); Madison, Spanish peaks, July 20, 1901, J. Vogel (m., f.; Cor.); Yellowstone 


Park, Electric Peak, July 26, 1902, E. C. Shear (No. 109, f., ex parte; N., W.; part 
of the number belongs to S. Barclayt). 


4. S. amplifolia Coville in Proc. Am. Acad. Sci. 1. 282, t. xv (1900); rrr. 
314, t. 35 (1901). — I cannot add anything to Coville’s excellent description 
and plate after having seen the type which was collected at Indian Village 
on June 22, 1899, by Coville and Kearnay (No. 1153, f.; W.). So far the spe- 
cies is only known from Yakutat Bay, Alaska, where it “was first observed 
on the west shore of the bay growing on and near the sand dunes that lie 
back of the beach, and has afterward been collected in Disenchantment Bay, 
Egg Island, Hubbard Glacier, and Haenke Island, and later at the Indian 
village at the head of Yakutat Bay east shore.” As Coville says: it “ bears 
considerable resemblance to richardsonii and barclayi, but the species from 
which it differs least is Salix hookeriana.” Both lack the stipules so con- 
spicuous in S. Richardsont and the main difference between amplifolia and 
Hookeriana is indicated in the key on p. 213. S. Hookeriana, too, has a 
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short peduncle often provided with very small leaves. The development of 
a more or less leafy peduncle is a character of no great stability in certain 
species, and it apparently varies a good deal in S. Hookeriana. At present 
it is difficult to make a definite statement as to the true relationship of 
S. amplifolia which has the long styles of the Richardsonii group while in 
S. Hookeriana, S. Piperi, and S. laurentiana the styles scarcely measure 
up to 1.3 mm. in length. 

Of S. amplifolia I have only seen the specimens already cited by Coville. 


5. S. Hookeriana Barratt apud Hooker, Fl. Bor.-Am. 11. 145, t. 18 
(1839). — Nuttall, N. Am. Sylva, 1. 64 (1843). — Andersson in Ofv. Svensk. 
Vet.-Akad. Fôrh. xv. 119 (1858); in Proc. Am. Acad. rv. 59 (Sal. Bor.-Am. 
13) (1858); in Walpers, Ann. Bot. v. 747 (1858). — Bebb in Bot. Gaz. xrv. 
25 (1889); xv. 53 (1890). — Sargent, Silva, rx. 147, t. 485 (1896). — Howell, 
F1. N. W. Am. 1. 619 (1902). — Schneider, Il]. Handb. Laubh. 1. 48, fig. 26g, 
27n-0 (1904). — Ballapud Piper & Beattie, F1. Northw. Coast, 116 (1915).— 
Henry, Fi. 8. Brit. Col. 99 (1915). — The history of this species and the 
origin of the type has been explained by Bebb. I have seen a photograph 
of the type and fragments from Herb. Kew. According to my observations 
the type has glabrous ovaries, and the gray pubescence of the leaves is 
mixed with a few fulvous hairs. Such a mixture often points to a hybrid 
with S. Scouleriana Barratt, but judging by the flowers there is no indication 
of such an influence in the type of S. Hookeriana. As a rule the number of 
the fulvous hairs in the pubescence of S, Hookeriana is very small, and it is 
usually difficult to detect them. 

The type was collected by Scouler somewhere at the “ N. W. Coast of 
America ”’ (probably on Vancouver Island), but Hooker quoted in the first 
place “ near Grand rapids of the Saskatchawan, rare. Douglas.” ‘This is 
a mistake as shown by Bebb; Andersson repeated the mistake and made it 
worse by only quoting the obscure Douglas specimen and omitting Scouler’s 
plant. I have seen a photograph of Scouler’s plant, and it agrees well with 
the plate as Bebb explained in 1890. 

The range of 8. Hookeriana is restricted to the sea coast from Vancouver 
Island to Coos County in Oregon. It is according to Howell “ plant of the 
sea coast and salt marshes, usually growing on the margin of ponds, but 
confined in its range to the immediate proximity of the sea.” Professor J. 
K. Henry at Vancouver, to whom I am indebted for good material of the 
species, has proposed (FI. S. Brit. Col. 99 {1915]) a var. laurifolia which he 
describes as follows: “ Stem ascending, twigs stout, as in species; less to- 
mentose to nearly or quite glabrous, leaves finally shining above, strongly 
glaucous and more or less pubescent (not tomentose) beneath; petioles 
1-1.25 em. long; capsule glabrous or slightly pubescent at apex. The yel- 
low leaves are very striking in the autumn, while in the species the leaves 
usually blacken. Near 8. Piperi from which it differs mainly in the pu- 
bescence. Forms of S. Hookeriana with leaves approaching those of this 
yar, and with tomentose twigs are not rare; and there can be no doubt that 
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the capsule of S. Hookeriana is often nearly or quite glabrous.” According 
to a letter from the author of March 9, 1919, var. lawrifolia prefers a drier 
position than the species. This is very abundant at Vancouver and es- 
pecially about New Westminster where it is usually found in very wet 
places. ‘‘ Probably this is the explanation of the difference in the autumn 
colours.” S. Hookeriana “ grows in clumps usually 1:5-38 m. high, or occa- 
sionally 5 m. high. Only rarely have I seen a single stem attaining the size 
Howell mentions” [rarely even 30 feet in height]. So far as I can judge by 
the material which I have seen, var. laurifolia is a variety well worth its 
name. Not unfrequently it seems to be somewhat intermediate between 
typical Hookeriana and S. Piperi (see for example Lamb’s No. 1104) which, 
as I shall presently explain, needs further observation, and may represent 
nothing but an extreme form of the species. . 

As Bebb has already stated, there is a rather common form with more or 
less hairy ovaries which are entirely glabrous in the type. J. K. Henry has 
sent to me specimens with totally tomentose ovaries and fruits named 
var. tomentosa (which however neither in the pubescence nor in the flowers 
show any influence of S. Scouleriana). I think we may accept this name 
for such a form, and — it being not published — I propose 


5c. S. Hookeriana var. tomentosa J. K. Henry, in Herb., var. nov. — 
A typo nonnisi differt ovariis et saepissime etiam fructibus omnino vel pro 
parte maxima tomentosis. 


I have seen the following specimens of S. Hookeriana which partly (as 
indicated) belong to one of the two varieties mentioned. 

British Cotumsta. Vancouver Island, locality uncertain, Scouler (m., f.; K.; ov- 
arlis glaberrimis, filamentis ima basi pilosis et coalitis; type; same as No. 9 Barratt 
in N.); district of Renfrew, edge of the forest along the beach, August 12, 1902, C. O. 
Rosendahl (No. 922, f.; A.; ovariis tantum apice pilosis); near Victoria, June, 1896, 
J. R. Anderson (fr.; A.; fructibus maturis glabris); Beaver Lake, May, 1897, same 
coll. (m., f.; W.); Blanc Lake, May 2, 1897, same coll. (m.; A.); Vicmity of Ucleu- 
let, May 24, 1899, J. Macoun (fr.; 17240, O. C.); Vicinity of Victoria, May 18, 1893, 
J. Macoun (No. 481, f.; A., C.; ovariis glabris); same locality, May 26, 1893, same 
coll. (No. 480, fol. juv. tantum; C., M.); May 25, 1908, same coll. (No. 76784, m.; 
C., N.); April 25, 1908, same coll. (No. 76785, f.; C., N.); May 13, 1908, same coll. 
(No. 76781, fr. submat. dense villosis vel tomentose; N.); Cowichan Park, May 22, 
1911, Spreadborough (No. 83861, st. Cor.); vicinity of Comox, June 26, 1893, J. 
Macoun (No. 479, st.; C.) without exact locality, June 16, low wet places, J. Macoun 
(No. 1, in C. [sheet 7543]; m., f., fr., st.); New Westminster County, by the sea, 
April 11, 1889, J. Macoun (No. 8a, C. [sheet 7544]; m., f., st.); New Westminster 
Road, April 20, 1889, J. M. Macoun (m., f.; G.; ovariis parte inferiore glabrescenti- 
bus); Lower Fraser River, 49, N. Lat., 1859, Lyall (m., G.; filamentis partim ut 
videtur glabris); near New Westminster, low ground, May 10, 1914, J. K. Henry 
(No. 1424, fr., 1426, m.; A.; ovariis apice et pedicellis pilosis); May 10, September 
27, 1914, same coll. (No. 21, fr., st., A.); Lulu Island, low ground, April 10, Septem- 
ber 21, 1914, same coll. (m., f.; st.; A.); May 4, 1915, same coll. (f.; A.); same Island, 
May 20, 1914, A. J. Hill (m., f., Brookl.); Mayne Island, May 20, 1914, J. M. 
Macoun (No. 90154, st.; O.); Douglas, May 6, 1906, W. Spreadborough (No. 
79561, f.; Cor.). 


Wasuineron. King County: Seattle, June 8, 1890, C. V. Piper (fr.; G., M.; 


1920] SCHNEIDER, NOTES ON AMERICAN WILLOWS. VIII 221 


fructibus glabris; foliis partim subtus pilis sparsis fulvis preaditis). Chehalis 
County (Gray’s Harbor): Cohasset Beach, May 25, 1897, F. H. Lamb (No. 1126, 
fr.im.; M.; var. tomentosa); Hoquiam, May 10, 1897, same coll. (No. 1004, fr.; M., 
N.; var. laurifolia; by Piper referred to S. Piperi); Gray’s Harbor City, May 18, 
1897, same coll. (No. 1035, m., N. M.,); same locality, without date and coll. (Capt. 
Wilkes Exp. No. 217, st.; W.); Westport, May 26, 1897, F. H. Lamb (No. 1124, m., 
N.); same loc., dunes, July 10, 1907, H. C. Cowles (No. 506, st.; C.). Pacific 
County: Long Beach, Ocean Beach, September 6, 1891, L. F. Henderson (ste 
A., C., Pu., W.; ex parte tantum). 

OREGON. Clatrop County: Astoria, mouth of Columbia River, July 13, 1880, 
G. Engelmann (st.; M.); same place and date, Engelmann & Sargent (No. 14, f.; A., 
C.); mouth of Columbia, May, 1887, Th. Howell (f., fr.; C.); same place, August 31, 
1898, F. C. Coville (No. 842, st.; W.); Morrison, March 28, April 10, May 1, 1900, 
F. A. Walpole (Nos. 1006, m., f.; 1017 m.; 1033, fr.; W.). Douglas County: 
mouth of Umpqua River, on marine beach, August 11, 1880, Engelmann & Sar- 
gent (No. 18, f.; A., C.; “tree 20 ft. high, 12 in. diam.’’; ovariis apice et pedicellis 
pilosis; in A. mixed with S. Scouleriana). Curry County: near Agness, swamp, 
June 13, 1913, J. C. Nelson (No. 1452, fr.; G.); Chetco, March near Chetco River, 
May 4, 1902, F. A. Walpole (No. 2142, f.; W.); same place, on bank along beach, 
May 8, 1902, same coll. (No. 5152, f.; W.). Lincoln County: Yaquina Bay, April 
and May, 1886, Th. Howell (m., f.; N., W.); in C. without date, near Cape Foul- 
weather (20 ft. high, 6 feet diam.). Coos County: Ross Slough, May 10, 1911, 
H. H. Smith (No. 3669, fr.; C.); South Fork Coos River, March 30, 1911, same coll, 
(No. 3599, f.; C.); Coos River, April 5, 1911, same coll. (Nos. 3607, f,, 3608, m.; near 
var. laurifolia); same place, March 22, 1911, same coll. (No. 3570, f.; C,; same as 
preceding); Coos Bay, swamps ins and dunes near seashore, August 19, 1911, H. D, 
House (No. 4726, st.; W.); Empire, on exposed coast, October 12, 1909, V. Bailey 
(st.; W.). ? County hillsides near coast, July-August, 1901, J, E. Kirkwood (No. 
165, st.; N.). 


6. S. Piperi Bebb in Gard. and Forest vit, 482 (1895). — Ball apud 
Piper & Beattie, F1. Northw. Coast, 116 (1915). — S. lasiolepis var. Bige- 
lovit Auct., non Bebb, ex parte. — This willow has been best described in 
a field note sent to Bebb by Piper who collected it first. He said: “ During 
several seasons that I was especially interested in the collection of Willows, 
I found, near Seattle, only three plants, with one or two at other points. 
Two of these, staminate, grew, one in a swamp near Lake Union, the other 
not far distant in a Sphagnumbog on high ground. Both had several stems 
rising from the same root eighteen to twenty feet high, not much branched 
till near the top; branchlets dark colored and smooth. The one pistillate 
plant grew at the edge of Lake Washington, three miles from the staminate 
mentioned above, in the old gravel beach of the lake. This, also, had sev- 
eral stems three to four inches in diameter, with a smooth dark grayish bark, 
sparingly branched; branches erect. Owing to its extreme isolation the 
aments were imperfectly fertilized — perhaps by the pollen of Salix Scoul- 
eriana, which grew in the vicinity and flowered at the same time.” Bebb 
stated that S. Piperi is most nearly related to S. Hookeriana but differs “in 
the entire absence of that grayish pubescence on both leaves and twigs so 
characteristic of S. Hookeriana. The leaves in one form are similar in out- 
line, in others much narrower, with a very irregular repand margin. The 
beautiful silky aments are like those of S. Hookeriana. The filaments, 
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occasionally united at base, is a marked characteristic of S. lasiolepis, and 
it is not improbable that S. Piperi will be found to vary in the direction of 
that species. It seems . . . to combine the characters, of ...S. Hookeriana 
and lasiolepis, while abundantly distinguished from both.” 

I have seen Bebb’s type in Herb. C., and I find that the capsules are 
not “ smooth ” as said in the original description and repeated by Ball, but 
slightly hairy at apex. This is also true of specimens collected by Piper 
and preserved in Herb. G., marked by the collector “ duplicate type mate- 
rial.” The filaments in both specimens are somewhat united and hairy 
at the base. 

This species much resembles S. Hookeriana var. laurifolia as already 
stated. It also reminds me of what is called S. lasiolepis var. Bigelovii of 
Washington and Oregon. Unfortunately I ani not well enough acquainted 
with the Cordatae-group to which the last variety belongs. Therefore, I 
do not wish to express to-day a definite opinion on the taxonomic value and 
the true affinity of S. Piperi. Some of the specimens I am going to quote 
seem to represent a good species, while as a whole the material which I have 
seen is by no means sufficient to decide whether it consists of forms of dif- 
ferent (partly hybrid) origin or can be regarded as belonging to one varia- 
ble species. The fact that some specimens point to the Cordatae and some 
to S. Hookertana may be explained by the hybridization of S. Piperi with 
the last species and with forms of the Cordatae. After all it needs a careful 
study in the field. I have not yet seen well matured fruits which are said 
by Ball to measure 6 to 7 mm. in length. The following specimens have 
been seen. 

Wasnineton. King County: Union Lake and Lake Washington near Seattle, 
1888, C. V. Piper (No. 458 and 560, type in Herb. Bebb m C., sheet 2462, f., 2464 m.) 
probably same place, April-September, 1889, Piper & Smith (m., f., st.; G. marked 
by Piper “duplicate type material”; mixed with typical female S. Hookeriana); 
March 29, 1889, E. C. Smük (m.; M.; filamentis satis pilosis); April 4, 1889, same 
coll. (m., f.; M.; ramulis annotinis biennibusque sparse puberulis; resembles much 
S. Hookeriana var. laurifolia); July 11, 1889, same coll. (st.; M.); April 20, 1892, 
C.V. Piper (m.; A.); damp and marshy places, April 22, 1911, E. M. Bardell (m., f.; 
M.; amentis praecocibus); swamp near Olympia, August 23, 1892, L. F. Henderson 
(m., st.; C.); Tacoma, stagnant pools and springs, April 24, May 9, June 7, 1901, 


J. B. Flett (No. 1875, m., f., fr., st.; W.). Cowlitz County: Lake Merrill, July 18, 
1898, F. C. Coville (No. 751, st.; W.). 

Orrecon. Clackamas County: Oregon City, April, 1885, Th. Howell (m., f.; 
W.; sub nomine lasiolepis Bigelovii, but determined by Ball S. Piperi); Ball (1915) 


states that in Oregon it ranges “southward through the Willamette Valley to Curry 
County.” 


7. S. laurentiana Fernald in Rhodora rx. 220 (1907). —I have seen the 
type material and besides that only one specimen from southern Labrador. 
The male plant is not yet known, and this species needs further investiga- 
tion. There are a few statements in Fernald’s original description which ac- 
cording to my observation are not quite correct. He says that the fruiting 
aments measure up to 9 cm. in length while I have not seen any longer 
than 7 cm., and the style is not very short (brevissimo) but up to 1 mm. 
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long. The capsules are from 5 to 7 mm., and the pedicels about 1 mm. 
long, and from one half to twice (not 3 times) longer than the gland. 

The type was collected by Fernald & Collins in Quebec, Gaspé County, 
at Mechins, on July 12, 1906 (No. 202, fr.; G.), and the species also occurs 
in Matane County and, as I have already said, in southern Labrador where it 
has been found by A. C. Waghorne, at Blanc Sablon, July 27, 1893 (No. 1, 
ex parte, fr.; W.; mixed with S. planifolia Pursh). Fernald says in his re- 
marks that S. laurentiana suggests in its foliage and tomentose branchlets 
S. amplifolia which, however, can be distinguished at once by its glabrous 
ovaries, the long style and the absence of stipules; he compares it also with 
S. glaucophylloides which belongs to section Adenophyllae. In my opinion 
it comes nearest to S. Hookeriana, but the male plant as I have stated is 
still unknown; and I have not seen enough material to get a good idea of 
the real relationship of this interesting species. 


8. S. alaxensis Coville in Proc. Wash. Acad. Sci. 1. 280 (1900); 1. c. m1. 
311, t. 34 (1901). — Sargent, Silva N. Am. xiv. 65, t. 729 (1902); Man. 
Trees N. Am. 188, p. 160 (1905). — Ostenfeld in Vidensk.-Selsk. Skrift. 1. 
Math.-Nat. K1. 1909, No. 8, 36 (Vasc. PL. Arct. N. Am. Gjiéa Exp.) (1910).— 
S. arenaria macrostachys Richardson in Franklin, Narr. Journ. Polar 
Sea Bot. App. 753, No. 400 (1823); ed. 2, Bot. App. 37 (1823), non Schlei- 
cher. — S. speciosa Hooker & Arnott, Bot. Beechey Voy. 130 (1832), non 
Host in 1828. — Hooker, F1. Bor.-Am. 11. 145 (1839). — Seemann, Bot. 
Voy. Herald, 40, t. 10 (F1. West, Eskimaux-Land) (1852-57). — Andersson 
in Ofv. Svensk. Vet.-Akad. Forh. xv. 119 (1858); in De Candolle, Prodr. 
XvI.? 275 (1868), excl. var. a etc. — Gray in Proc. U.S. Nat. Mus. vit. 528 
(Notes Pl. Stejneger) (1885). — S. speciosa var. Alaxensis Andersson in 
De Candolle, 1. ce. 275 (1868). — ? S. Barrattiana vestita Kurtz in Bot. 
Jahrb. x1x. 406 (1894). — “Although there is no fructification on the speci- 
men of this plant, yet it is altogether so remarkable in appearance, and so 
unlike any other Saliz with which we are acquainted, or can find described, 
that we venture on giving it a name and character.” This is a very correct 
statement of the author, and the species indeed is one of the best marked 
among Willows. I do not wish to repeat what has been said by Coville 
who gave a good description of the main characters of this Willow and of 
its distribution. He cites a good many specimens to which I add the 
following: 

Axaska. May 7, 1916, E. P. Walker (No. 1037a, m.; G.); White Pass, July 23, 
1914, A. Eastwood (No. 881, st.; A.); Copper River region, along river bank, June 23, 
1902, common, W. L. Poto (No. 57, fr.; W.; “18 ft. high’’); August 17, 1902, same 
coll. (No. 154, st.; W.; “15-25 ft.”). Kodiak Island, -Karluk, near river below 
hatchery, May 25, 1901, W. T. Horne (m.; N.; “solitary tree scrubby about 8 feet 
& seven inch. at the base”’); lower course of Karluk River, mostly on little islands in 
river channel, May 12, 1903, C. Rutter (Nos. 66, f., 67 m.; W.; “10 ft. high, coarse 
branches’’); along Sturgeon River near Karluk, May 5 and 8, 1897, same coll. (ra, 
f.; St.; buds collected November 5, 1896; St.); N. E. Harbor Creek, August 3, 
1902, same coll. (st.; N.); along river above same creek, June 9, 1901, same coll. 
(m.; N.); Ditchcreek above dam, May 27, 1901, same coll. (f.; N.; “trees reaching 
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15 ft. and 5 or 6 in.”). Kotzebue Sound, without exact locality, “July-September, 
1826,” Beechey [Lay & Collie] (st.; type in K.). Kuskokwim Valley, 1884, Wein- 
mann (st.;G.). Vicinity of Port Clarence, tundra at Teller Reindeer Station, July 
26, 1901, F. A. Walpole (No. 1548, fr.; W.; foliis etiam superne dense sericeo-villosis) ; 
on gravelly flats at Mission Creek, July 13, 1901, same coll. (No. 1433, fr.; W.). 
Arctic regions, without exact locality, Capt. Parry (ex Herb. Torrey in G.; a very 
small steril fragment with two female fragments of S. arctica Pall.). 

Yuxon Territory. King Point, A. H. Lindstrôm, July 4, 1906 (st.; N.). Car- 
cross, July 16, 1914, A. Eastwood (No. 687, st.; A.); Lake Lindeman, head of Yukon 
River, June 12, 1883, F. Schwatka (No. 15, fr. juv.; G.); Ingersoll Islands, moist 
sloughs and river bottoms, May 28, 1899, M. W. Gorman (No. 985, f.; N., O.; W.); 
Lake Bennett, lake shore and upland, June 6, 1899, I. B. Tarleton (No. 12, ex parte 
f.; N.; “up to 12 feet high, 4 in. diam.’’). 

NorTHWESTERN Territories. Mackenzie River, north of Arctic Circle, 1898, 
J. McConnell (£.; C.); Fort Franklin, Mackenzie River, Richardson (No. 653, f.; G.; 
same as No. 81, Hb. H.B. & T.; K.); Great Slave Lake, Caribou Island, July 2, 1907, 
Seton & Preble (No. 65, fr.; O.); Upper Liard River, Lat. 60-62, June 27, 1887, 
Dawson (No. 28b., fr.; C.). 

British CozLumBra. Bennett, July 17, 1914, A. Eastwood (No. 726, st.; A.). 

Richardson who first referred to this plant applied a name of Schleicher 
to it, saying: “ 400. S. arenaria, macrostachys: Schleicher, 5. limosa: Wahl. 
Lapp. p. 265? (B.).” In Herb. N. (Herb. Barratt) there are male and 
female fragments of S. alarensis with the label: ‘‘ This specimen is iden- 
tical with 413 Richd. app. 37, the Salix arenaria macrostachys! —- S. speciosa 
Hooker.” 

Coville states that the stout twigs are either smooth or densely hairy, 
and sometimes they have a decidedly blue color from the presence of a 
conspicuous bloom. This last form has been collected by Miss A. East- 
wood in many numbers, especially at Dawson. In a field note this well 
known collector says: ‘‘ At Dawson no specimens have tomentose twigs 
and all have young twigs covered with a bluish bloom. Some plants 
have red stems, others yellow. Those with red stems have red pistils if 
female and red anthers when young if male. The two may be side by 
side so it does not seem due to soil.” “This is the only species in the 
Yukon that becomes a tree but it is frequently shrubby. One grove of 
slender trees is near the brewery at Klondike City, across the Yukon, some 
about fifty feet high but none more than six inches in diameter. The tree 
has a smooth greenish bark on the trunk. I saw no trees over a foot in 
diameter. It is first in bloom and the flowering trees swarm with various 
lepidoptera, diptera and hymenoptera. I had no facilities for either col- 
lecting or preserving, so can’t find out the species. The woolly stemmed 
ones were found only at greater elevation than Dawson. It is most beau- 
tiful in flower. The leaves seem to be much eaten by insects and the 
female catkins on some bushes were full of small smooth caterpillars which 
hatched out while specimens were drying.” 

This glabrescent form with pruinose twigs is rather conspicuous and 
worthy of being made a distinct variety. There is already a name for it, 
because Rydberg has described a S. longistylis which unfortunately he did 
not compare with S. alaxensis and which according to Coville “ is clearly 
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identical with alazensis.” The type of longistylis was collected by Wil- 
liams at the “ mouth of Klondike,” and after having seen it I am con- 
vinced that S. longistylis represents this pruinose form. Therefore I 
propose the following variety: 


8b. S. alaxensis var. longistylis, var. nov. — S. longistylis Rydberg in 
Bull. N. York Bot. Gard. 11. 163 (1901), non S. longistyla Gandoger, F1. 
Eur. xxi. 96 (1890). — A typo nonnisis differre videtur ramulis novellis 
laxius vel sparse villosis annotinis glabris flavo-brunneis et (ut etiam biennes) 
saepissime satis pruinosis. —To this variety which clearly is connected 
with the type by many intermediate forms the following specimens should 
be referred which partly had been referred to typical S. alaxensis by 
Coville. 

ALASKA. Glacier to White Pass R.R. Skagway, June 9, 1900, F. A. Walpole (Nos. 

1071, f., 1077, £., fr.; W.); Muir Glacier, June 9, 1899, Trelease & Saunders (No. 
3344, fr. im., 3347 f.; A., M.); June 11, 1899, same coll. (No. 3345, f.; M.); June 12, 
1899, same coll. (No. 3348, fr. im.; M.). Yakutat Bay, Hidden Glacier Inlet, June 
20, 1899, same coll. (No. 3349, f.; M.); Prince William Sound, Fort Wells, June 26, 
1899, same coll. (No. 3372, fr. im.; M.); Kodiak Island, near Kodiak Village, July 2, 
1899, same coll. (No. 3351, st.; M.); Kodiak, July 25, 1904, O. A. Piper (st.; W.); 
Alaska Peninsula, Kukak Bay, July 5, 1899, Trelease & Saunders (No. 3350, st.; A., 
M.); Lake Iliamna region, on open slopes along Iliamna Bay, June 22, 1902, M. W. 
Gorman (No. 142, fr.; W.); Anvik, Yukon River, April, without year, J. W. Chap- 
man (No. 41a or d, f.; G.). Bergman region, Koyukuk River, Arctic Circle, 1901, 
F.C. Shrader (f.; W.). Valley of Kobuk River, 3 miles below Walker Lake, August 
10, 1901, W. C. Mendenhall (st.; W.; “quite common, 6-12 feet high”); about 45 
miles below Walker Lake, August 17, 1901, same coll. (st., W.; tall slender Willow, 
very common along river, from 12 to 25 feet high). Rampart, June 16, 1901, J. 
Jones (No. 19, fr.; W.); July 20, 1901, same coll. (No. 1; W.; 20-25 ft., “very few 
branches and those near the top of the tree’’), same place, July 10, 1903, A. Hollick 
(fr.; N.). Dall River, 65 miles above mouth, 1901, C. W. Mendenhall (fr.; W.); 
Coldfoot, July 16, 1904, O. A. Piper (st.; W.); Fort Yukon, July, 1900, C. C. George- 
son (No. 18, f.; W.); Port Wells, June 26, 1899, W. H. Brewer & Coe (No. 136, fr. 
jub.; W.). 
Yuxon Territory. Ingersoll Islands, moist sloughs and river bottoms, May 28, 
1899, M. W. Gorman (W. 986, m.; N.). Islands in Klondike River at Dawson, 
July 15, 1902, J. Macoun (No. 54395, O., st.; G.); Dawson, April 26, 1914, A. East- 
wood (No. 12, m. juv.; A.); May 9, 1914, same coll. (No. 111, m., fr. juv.; A.); May, 
1914, same coll. (No. 75, f.; A.; 75a, st.; 76, f.; A.); June 11, 1914, same coll. (No. 
179, fr. submat.; A.); June 30, 1914, same coll. (No. 464, st.; A.; foliis satis anguste 
lanceolatis acuminatis) ; banks of Klondike River, May 6, 1914, same coll. (Nos. 22, 
24, m.; A., M.; Nos. 23, 25, 26, f.; A.); May 9, 1914, same coll. (No. 39, m.; A.); 
May 18, 1914, same coll. (No. 74, f.; A.); June 11, 1914, same coll. (No. 185, st.; A.); 
June 13, 1914, same coll. (No. 215, m.; A.); June 17, 1914, same coll. (Nos. 288, 288a, 
st.; A., M.); June 23, 1914, same coll. (No. 340, st.; A.); Cemetery Hill, May 6, 
1914, same coll. (No. 143, fr. im.; A.); Bonanza Creck, May 9, 1914, same coll. 
(No. 38, f.; A., M.); Ogilvie, July 8, 1914, same coll. (No. 542, st. A.; foliis lanceo- 
latis ad 10:2.5 cm. magnis); Coffee Creek, July 9, 1914, same coll. (No. 551, st. IAS) 
Hard Luck Slough, June 10, 1914, same coll. (No. 559, st.; A., M.; foliis latis ad 
12:6 cm. magnis); White Horse, July 12, 1914, same coll. (No. 618, st.; A.); Llew- 
ellyn Glacier, July 15, 1914, same coll. (No. 666, st. A.). 


In the synonymy of the species I have mentioned with a query var. 
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vestita Kurtz of which I have not seen the type. The author of I. c. says 
nothing but the following: “ 330. S. Barrattiana Hook. var. vestita Kurtz; 
ramis junioribus dense albo-tomentosis, bracteis gemmarum valde pruinosis, 
Amenta omnia androgyna.” The type was collected by A. & A. Krause, 
on May 26, 1881, in southeastern Alaska, “ oberes Dejähthal ? under 
No. 24. 


b. SECT. CANDIDAE SCHNEIDER 


This section probably consists of a single species the true affinity of 
which is by no means clear as I have already said on p. 211. The second 
Willow added by me only provisionally is too little known to understand 
its real relationship. 

Sect. Candidae Schneider, UL Handb. Laubh. 1. 46 (1904). — Sect. 
Cinereae Barratt apud Hooker, Fl. Bor.-Am. 11. 144 (1839), ex parte, — 
Sect. Arcticae v. Subarcticae Andersson in Ofv. Svensk. Vet.-Akad. Fôrh. 
xv. 119 (1858), ex parte. — Ball apud Coulter & Nelson, New Man. 
Rocky Mts. Bot. 135 (1909), ex parte. — Sect. Niveae s. Glaucae Ander- 
sson in De Candolle, Prodr. xvi.? 275 (1868), ex parte. — Sect. Incanae 
Koehne, Deutsche Dendr. 94 (1893), ex parte, non Andersson. — Sect. 
Argentea Rydberg, Fl. Rocky Mts. 189 (1917), ex parte. 


1. S. candida Fliigge apud Willdenow, Sp. Pl. 1v. 708 (1805). — Pursh, 
FI. Am. Sept. 11. 608 (1814). — Poiret in Lamarck, Encycl. Suppl. 1v. 66 
(1817). — Hooker, Fl. Bor.-Am. 11. 144 (1838). — Barratt, Salic. Am. 
no. 1, adnot. (1840); apud Torrey, F1. N.Y. 11. 204 (1843), et t. 117 sub 
nomine incana. — Forbes, Salict. Wob. 181, t. 91 (1829). — Andersson in 
Ofv. Svensk. Vet.-Akad. Forh. xv. 120 (1858); in Trans. Am. Acad. 
tv. 60 (Sal. Bor.-Am. 14) (1858); in Walpers, Bot. Ann. v. 748 (1858). — 
Carey apud Gray, Man. 425 (1848); ed. 2, 413 (1858); ed. 3, 413 (1862); ed. 
4, 413 (1863). — Andersson in De Candolle, Prodr. xv1.? 277 (1868). — 
Bebb apud Patterson, Cat. Phen. PI. Ill. 39 (1876); apud Coulter & Watson 
Gray, Man. ed. 6, 484 (1890). — MacMillan in Rep. Surv. Minn. Bot. ser. 1, 
182 (Metasp. Minn. Vall.) (1892). — Kellerman & Werner, in Rep. Geol. 
Surv. Ohio, vir. pt. 2, 190 (1893). — Koehne, Deutsche Dendr. 94 (1893). — 
Coulter in Ann. Rep. Dep. Geol. Ind. xxtv. 704 (Cat. Pl. Ind.) (1899). — 
Britton & Brown, Ill. Fl. 1. 501, fig. 1193 (1896) ; ed. 2, 598 fig. 1167 (1913). — 
Britton, Man. 318 (1901). — Schneider, Ill. Handb. Laubh. 1. 47, fig. 12 
n., 20 I-m. (1904). — Robinson & Fernald, Gray’s New Man. 327, fig. 665 
(1909). —S. incana Michaux, FI. Bor.-Am. 11. 225 (1803), non Schrank 
(1789). — S. Miihlenbergiana Willdenow, Sp. 1v. 692 (1805), pro parte, 
quoad S. incana Mchx. — ? S. candida B rugosa Richardson in Franklin, 
Narr. Jour. Pol. Sea, Bot. App. 753 (1823); reprint, p. 25; ed. 2, 765 (1823); 
reprint, p. 37. — S. candida a, tomentosa Andersson in De Candolle, Prodr. 
Xvi.” 278 (1868). — ? S. tristis minor Andersson in Svensk. Vet.-Akad. 
Handl. vr. 113 (Monog. Salic.) (1867). — ? S. tristis B nivea Andersson in De 


Candolle, Prodr. xvr.? 237 (1868). — S. candidula Nieuwland in Am. Midl. 
Nat. m1. 225 (1914). 
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This well known species has been described by Fliigge apud Willdenow 
without indicating the native country or the name of a collector. Nevers 
theless the description is quite sufficient. Michaux described it first as 
S. ineana from Canada “ juxta lacum S. Joannis” but he used a name 
already applied years before to a European species to which the name 8, 
Elaeagnos Scopoli is referred by Koehne and other authors. Koehne placed 
S. candida in the same group with S. incana but the latter has more or 
less united filaments which are pubescent, yellowish bracts with short 
hairs, and glabrous ovaries while in S. candida the filaments are free and 
glabrous, the bracts brownish or bicolor with long hairs, and the ovaries 
are densely tomentose. There are other differences too between the two 
species which can by no means be regarded as even distantly related to 
each other. The true affinity of S. candida is very doubtful. It has been 
placed with many different species as may be seen by the synonymy of 
the section as quoted above. I am, however, not convinced that any of 
the authors have put it in its right place, therefore I hold to my view 
that S. candida represents a section of its own. Its main character is the 
distinct opace tomentum which may be called pseudofarinaceous or floc- 
cose. This character combined with the habit, the more or less linear 
shape of the rugulose leaves, the brownish bracts, the young purplish an- 
thers, and the mostly purpurascent or reddish styles and stigmas makes 
S. candida one of the most peculiar of Willows. From the species of Sect. 
Glaucae it chiefly differs in the absence of a second gland in the male 
flowers. 

All the characters of S. candida are very constant, only the shape of the 
leaves varies to a certain degree in the more northern specimens. Ander- 
sson distinguished a var. tomentosa which is nothing but the type and a 
var. denudata. The identity of this is rather difficult to determine because 
Andersson did not cite a type nor a locality. He only said: “ foliis supra 
glabrescentibus subaequalibus subtus tomento rariori vel obsoleto fere 
virescentibus vel etiam glaucescentibus.” It is possible that Andersson 
had before him one of the frequent hybrids of S. candida. I adopt, how- 
ever, the view taken by Fernald who gives the name var. denudata to 
all those forms with glabrescent or almost glabrous mature leaves which 
in pubescence or in floral characters cannot be separated from typical S. 
candida. There are some forms of the Gaspé Peninsula with long fruiting 
aments which probably represent another variety not identical with var. 
denudata. 

Richardson’s S. candida B rugosa, the type of which came from the North- 
west Territories is an uncertain form. His statement “ foliis 
exstipulatis ” points to a species different from S. candida. I have not 
yet had an opportunity to see the type specimen. Andersson’s form of 
S. tristis mentioned in the synonymy is likewise very doubtful, and may 
represent a hybrid with S. candida. 

The Hoary Willow is a species usually found in cold bogs and Tamarack 
swamps, where it may be recognized at once by its stiff habit and by its 
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foliage. I have seen specimens of typical S. candida from the following 
states and counties or localities. 


Untrep Srares. New Jersey (Morris County); Pennsylvania (nothing seen but 
recorded from Luzerne and Pike Counties); New York (Tompkins, Madison, 
Oneida, Herkimer, Wayne, Erie, and St. Lawrence Counties); Connecticut (Litch- 
field County); Massachusetts (Essex and Berkshire Counties); Vermont (Rutland 
and Caledonia Counties); Maine (apparently wanting; it is mentioned in the Port- 
land Cat. No. 933, but what I have seen in Herb. G. is S. pellita) ; Ohio (Erie County; 
according to Kellerman & Werner central and northern Ohio); Indiana (Lagrange, 
Noble, Steuben and Lake Counties); Michigan (Keweenaw, Calhoun, Ingham, 
Mackinac and Emmet Counties); Wisconsin (Door, Racine and Dane Counties); 
Minnesota (Hennepin County); Illinois (Peoria, Winnebago, McHenry and Cook 
Counties); Iowa (Cerro, Gordo and: Winnebago Counties) North Dakota (Benson 
County); Colorado (locality uncertain, leg. Hall & Harbour, 1862, Rocky Mts. 
Lat. 39-41°, No. 173, st.; G.; in C. sheet 6275); Wyoming (Albany County, Cen- 
tennial, A. Nelson, Nos. 1755 and 8684; the first is an offshoot, the last a fruiting 
specimen); Montana (Flathead County; Columbia Falls, Rost Lake, Big Fork, 
Swan Lake; Teton County; near Cutbank Creek). 

Canapa. British Columbia (? Caribou District, Telegraph Trail, Lat. 54, June 8, 
1858, J. Macoun, No. 1640 ex parte, m., f.; G.); Alberta (Rocky Mts. District: 
Vicinity of Banff, swamp near Vermilion Lake, and Kananaskis, along the Bow 
River); Northwest Territories (Great Slave Lake, low island about 3 miles west of 
Rocher River, August 19, 1914, F. Harper, fr.; O.); Saskatchewan (Cumberland 
House, Richardson, 1825, st.; N.); Manitoba (Winnipeg Valley, Bourgeau, Lake 
Winnipeg, Richardson, and Hudson Bay at Churchill, J. M. Macoun); Ontario 
(Thunder Bay and Lambton Districts); Quebec (Saguenay nearest to Labrador, 
Mingan Islands, Anticosti, and Gaspé, Bonaventure, Matane, Two Mountains 
Districts and Temiscaming); New Foundland (Bay of Islands, St. Paul Bay, In- 
gornachoix Bay); Labrador (Forteau, Blanc Sablon); New Brunswick (Gloucester 
County, Magdalen Islands). 

To var. denudata Andersson I refer the following specimens: 

NEWFOUNDLAND. Ingornachoix Bay, wet runs and boggy spots in limestone 
barrens, near sea-level, August 4, 1910, Fernald & Wiegand (No. 3184, st.; G.); 
Silurian Coastal Region north of St. Paul’s Bay, Cow Head, conglomerate limestone 
and calcareous sandstone cliffs and ledges, July 12, 1910, Fernald & Wiegand (No. 
3183, fr.; G.). 

Quesec. Mouth of Grand River, Gaspé County, June 30, 1904, M. L. Fernald 
(m., fr.; G.; the size of the fruiting aments is very variable; they measure from 3.5: 
1.3 up to 8.5:1.5 cm.; the old leaves are shown in the following specimens; in some 
specimens even the young leaves are very glabrous); same place, open bogs, August 
11-15, 1904, Collins, Fernald & Peace (No. 4897, st.; G.; “with the type”); Tourelle, 
mouth of River St. Anne des Monts, in springy bogs, August 19-21, 1905, Collins & 
Fernald (st.; G.). 

Ontario. Along railway east of Carp, Carleton County, May 17, 1913, J. M. 
Macoun & M. O. Malte (No. 87768, O., f.) 

Wisconsin. Sheboygan County: Elkhart Lake, June 29, 1879, J. H. Suette, 
(st.; G.). Milwaukee County: Milwaukee, wet meadows, May, 1841, I. A. Lap- 
ham (f., st.; G.). 

New York. Tompkins County: Ithaca, Fleming Meadow, April 30, May 17, 
September, 1895, Rowlee & Wiegand (Nos. 33, f., st.; G., St.). 

New Jersey. Morris County: Budd Lake, swamps, local, May 13, 1906, K. K. 
Mackenzie (No. 1966, f.; M.; amentis crassis laxifloris). 
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ce. SALIX WOLFII BEBB AND ITS SYSTEMATIC POSITION 


When Bebb described this interesting species he said of its possible af- 
finity: ““ Resembles the foregoing [S. Novae-Angliae, Anders., var. pseudo- 
cordata And.] in habit and in the form of the leaves and aments, but dis- 
tinguished by the perfectly smooth, reddish capsules, the black, scantily 
villous scales, and the leaves colored alike on both sides; aments somewhat 
as in S. Novae-Angliae, var. pseudo-myrsinites And., but that has beaked 
capsules and glabrous, crenate leaves, which are membranous in texture and 
prominently reticulate-veined.” The forms to which Bebb alludes be- 
long to sect. Cordatae, but S. Wolfii cannot be united with this section on 
account of the presence of a dorsal gland in the male flowers, the sessile or 
subsessile ovaries and capsules, and other minor characters which distin- 
guish it widely from all the species of the Cordatae-group. There are, how- 
ever, two Mexican species, S. Hartwegii Bentham and S. mexicana v. 
Seemen with which I have dealt in Bot. Gaz. Lxv. 28 (1918), which have 
such dorsal glands, and in the structure of the female flowers much re- 
semble the species of the Cordatae. To this group S. Hartwegii is usually 
referred, but I am of the opinion that the two Mexicana Willows repre- 
sent a distinct section which may be regarded as somewhat intermediate 
between the Cordatae and the group to which S. Wolfit belongs. This is, 
of course, no definite statement, because we are still far from having more 
than a rather vague idea of the true relationship of a good many of the 
American Willows. I think it best not to unite species of apparently no 
close affinity in the same group but to propose some new sections for those 
forms which show good characters of their own. S. Wolfi is a species 
which I cannot refer to any group of species of America or of the Old 
World. I do not, however, at present propose a new section for it, I only 
wish to signify its peculiar position. Ball referred it to his section Com- 
mutatae in 1909, but as I have already explained on p. 148 under sect. 
Adenophyllae I do not think that it can be placed with the species of that 
group on account of the dorsal gland in the male flowers. 


S. Wolfii Bebb apud Rothrock in Wheeler, Rep. U.S. Geogr. Surv. West 
100. Merid. vi. Bot. 241 (1878). — Rydberg in Bull. N.Y. Bot. Gard. 1. 
276 (1899); Fl. Rocky Mts. (1917). — Ball apud Coulter & Nelson, 
New Man. Rocky Mts. Bot. 134 (1909). — The type was collected by 
Wolf & Rothrock, No. 280, in South Park, Colorado. I have seen all the 
specimens cited by Bebb, and I give the following description because 
Bebb’s diagnosis is rather short and needs some additions. Frutex par- 
vus erectus, fide Tidestrom ad 1 m. altus, breviter et dense plus minusve 
divaricato-ramosus ramis vix ad 6 mm. crassis; ramuli novelli subdense 
tenuiter breviterque sericeo-villosuli, hornotini flavescentes vel in sicco 
saepe nigrescentes, annotini paullo laxius villosuli (rarius glabrati), flavo- 
brunnei vel brunnescentes, circiter 1-1.5 cm. crassi, biennes vetustioresque 
brunnei vel fere atro-brunnei, saepe subnitidi, plerique glabri vel subglabri, 
demum epidermide flavescente solubili sordide fuscescentes. Gemmae bene 
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evolutae ovoidae, obtusiusculae, cire. 5 mm. longae, ut ramuli hornotini 
pilosae et coloratae. Folia adulta firma sed tenuia, minora inferiora plus- 
minusve oblanceolata vel spathulata, saepissime apice obtusa vel fere ro- 
tundata, cire. 8:3 ad 20:6-7 mm. magna, normalia superiora oblanceolata, 
elliptico-lanceolata vel saepissime rhomboideo-oblanceolata, basi subito 
sensimve cuneata, apice acuta vel breviter acuminata, 2.5:0.6 ad 3.8 : (vel 
ad 4:1.3) em. magna, omnia integerrima, rarius infima tenuiter denticulata, 
superne initio plusminusve dense adpresse breviter argenteo-sericea, sub- 
micantia, adulta glabriora sed saepissime tantum infima minima, satis 
glabrata, cano-viridia, costa nervisque lateralibus utrinque 4-5(-6) an- 
gulo valde acuto a costa abeuntibus et marginem subparallelibus ad apicem 
currentibus vix vel paullo visibilibus, epidermide ut subtus stomatifera; 
subtus plusminusve ut superne pilosa, colorata et nervata, magis glabres- 
centia, costa leviter prominente; petioli (1-)2-5(-6) mm. longi, superne 
sulcati et villosuli, subtus glabri vel subpilosi; stipulae nullae vel minimae, 
ovato-rotundae, tenuiter glanduloso-fimbriatae, vix ultra 1 mm. longae. 
Amenta plusminusve coetanea, parva, elliptica, densiflora, pedunculis 
1-4 mm. longis foliola parva lanceolata vix ultra 1:0.4 cm. magna superne 
fere glabra subtus plusminusve sericea gerentibus suffulta; mascula cir- 
citer 5-12 (-18):5-8 mm. magna, pedunculo excluso; bracteae obovato- 
oblongae, apice rotundatae, atrofuscae, tenuiter sericeo-villosae (pilis quam 
bracteae circiter } vel 4 brevioribus), vix ultra 2 mm. longae; stamina 2, 
filamentis tenuibus liberis glabris bracteam demum 23-plo superantibus, 
antheris minimis subglobosis flavis; glandulae 2, ventralis ovato-rectangu- 
laris truncata quam bractea 3 ad 3-plo brevior, dorsalis saepissime minor et 
filiformis, saepe minima; amenta feminea sub anthesi circiter ad 1:0.6 mm., 
fructifera ad 2.5:1 mm. pedunculo excluso magna, densa; bracteae ut in 
floribus masculis; ovaria anguste ovoideo-conica, glabra, rariter basi id est 
pedicello brevissimo sparse pilosa, subsessilia; glandula 1, ventralis, ut in 
masculis, vel angustior; styli breves sed distincti, 0.5-1 mm. longi, apice 
interdum subbifidi, stigmatibus minimis bifidis divaricatis ad 3-plo longi- 
ores; fructus maturi rufescentes circiter 4.5-5 (—5.5) mm. longi, e basi 
ovoideo-rhomboidali conico-subrostrati pedicello brevissimo glandulam 2-3- 
plo breviore excluso. 
The following specimens of typical S. Wolfii have been examined. 


Cotorapo. Dolores County: Rico, 3000-3250 m., July 1, 1909, coll.? (No. 
2340, Pl. of Colo.; fr.; N.). ? Pitkin County: Elk Mountains, Mt. Baldy, about 
3900 m., July 11, 1891, E. C. Smith (m.,f.; M.); Lake County: Leadville: bank of 
stream, 3300 m., June 25, 1916, F. W. Clockey (No. 2669, fr.; C.); Tennessee Pass, 
3500 m., June 24, 1893, De Alton Saunders (m.,d.;N.). Park County: Mosquito 
Pass, 3500 m., September 4, 1898, J. G. Jack (st.; A.); South Park, 1873, J. Wolf 
(m., f.; N., W.); same locality, June, 1873, J. Wolf & J. T. Rothrock (No. 820, m., 
f.; type in C. [sheet 305647] co-type in G.; No. 828, m., f.; G.; same in*W. sub No. 
372 mixed with S. monticola). ? Jefferson County: South Platte (or on Platte 
River in Park County), June, 1873, Wolf & Rothrock (No. 824, m., f.; C., G.; No. 827, 
m., f.; G.). Gilpin County: Eldorado to Baltimore, about 2800 to 3200 m., 
June 20, July 10, 1903, F. Tweedy (No. 5604, fr. im.; N.). Larimer County: 
Camp Creek, swampy land, July, 1903, L. N. Goodding (No. 1463, f. adult.; Cor., G. 
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M., N., W.; ovariis exparte pilosis ad var. idahoensem spectans); Berthoud Pass, 
west slope, July 29-30, 1918, D. M. Andrews (No. 28, st.; A.; ut praecedens). Jack- 
son County: on Grizzly Creek, alt. 2800 m., July 24, 1896, C. F. Baker (Rowlee 
Nos. 11, 12, and 13; st.; M., N.); ? same County, North Park, May 31, 1898, G. E. 
Osterhout (No. 1585, m.,f.; N.) ? La Plata County: Vicinity of Mt. Carbon, 
along creek, alt. 900 m., July 15, 1910, J. Tidestrom (No. 3670, fr.; W.; “‘shrub 1 m. 
high; fructibus glabris, foliis ut in var. idahoensi); Mt. Carbon, June, 1909, N. L. T. 
Nelson (No. 55, fr.; N.); Eagle County: Wolcott, A. Eastwood (m., C. sheet 
457948). Routt County: Flat Top Mts., June, 1891, A. Eastwood (No. 19, m., 
f.; C.). ? County: without exact locality and date, Hall & Harbour (f.; sheet 
367360 in C.) 

Wyomine. Albany County : Medicine Bow Mts., Nash’s Fork, July 28, 1900, 
A. Nelson (No. 7780, f.; Cor. G., N., W.); Wood’s Creek, August 11, 1896, same coll. 
(No. 2079, st.; Cor.). Fremont County: Wind River, 1873, C. C. Parry (No. 
263, m., f.; C., G.). Sheridan County: Bighorn Mts., Headwaters of Tongue 
River, July, 1898, F. Tweedy (No. 88, fr. juv.; N.); same place, about 3050 m., 
July 13, 1900, J. G. Jack (fr.; A.); Piney and Beaver Creeks, alt. 1000 m., July 22, 
31, 1900, C. C. Curtis (fr.; N.). Lincoln County: Teton Forest Reserve, Buffalo 
Fork, about 3200 m., August, 1897, F. Tweedy (No. 297, fr.; N.); Jackson’s Hole, 
common on low grounds near Gros Ventre River, July 15, 1901, Merrill & Wilcox 
(No. 941, fr. submat.; C., G., M., N., W.). Yellowstone Park: Swan Lake Flat, 
July 9, 1902, E. A. Mearns (No. 1666, f.; N.; in W. ad var. idahoensem vergens) ; 
same locality, June 9, July 9, 1902, H. C. Smith (m., f.; fr.; C.); without exact local- 
ity, July 13, 1902, Mearns (No. 1833, fr.; W.); Mammoth Hot Springs, abundant in 
extended patches on low flats, July 3, 1899, A. & E. Nelson (No. 5655, f.; G., M.; in 
W. determined var. idahoensis by Ball); Norris Geyser Basin, September 7, 1904, 
A. Rehder (st.; A.); same place and date, J. G. Jack (st.; A.). 


There has been described by Ball a S. Wolfii var. idahoensis in Bot. Gaz. 
xu. 378 (1905); apud Coulter & Nelson, New Man. Rocky Mts. Bot. 134 
(1909), which Rydberg (Fl. Rocky Mts. 197 [1917]) made a species S. 
idahoensis. It has been named S. glauca var. villosa by various authors 
dealing with the flora of the Rocky Mountains, and I have found it in dif- 
ferent herbaria under the name S. Cusickiz Rowlee which so far as I know 
has never been published. Ball said about var. idahoensis: “‘ The relation- 
ships of this little willow are all with S. Wolfii Bebb, from the typical form 
of which it differs mainly in the silky-pubescent capsule and the rather more 
silky leaves. The different specimens show considerable variation in the 
amount of pubescence on the capsules, in general, the specimens from the 
northwestern localities, show the denser pubescence, both on leaves and 
capsules. In some cases they tend toward a glabrate condition in age. In 
S. Wolfii the capsules are glabrous even when young. This variety is found 
from the Yellowstone Park northwestward across Montana and Idaho 
to eastern Oregon. The species is found from central Colorado to Montana 
and Idaho.” 

After having examined the material cited below, I may state that var. 
idahoens?s seems to differ from typical S. Wolfu chiefly by the following 
characters: gemmae magis conicae, ad 9 mm. longae, atrobrunneae; folia 
infima minima saepius subtiliter glanduloso-denticulata, majora superiora 
lanceolata, oblanceolata vel elliptico-lanceolata, apice obtusa ad rotunda, 
basi saepissime sensim acute, 2.5:0.6 ad 5(-6) :1.5(-2) cm. magna, utrinque, 


232 JOURNAL OF THE ARNOLD ARBORETUM [vo. I 


saltem initio, dense adpresse argenteo-sericea, dein plusminusve cinereo- 
viridia, paullo vel distinctius glabriora, petioli ad 7-10 mm. longi; stipulae 
in ramulis vegetioribus ad 5 mm. longae, semi-ovato-lanceolatae, acutae, 
dense glanduloso-(subfimbriato-)denticulatae; amenta (mascula nondum 
visa) feminea ad 3:1.2 cm. magna pedunculo brevi folia ad 3 satis normalia 
gerente excluso; ovaria plusminusve dense sericeo-villosula vel satis gla- 
brescentia, sessilia vel subsessilia; styli 1-1.25 mm. longi, bracteae inter- 
dum plusminusve flavo-brunneae (an formae hybridae?) fructus 4-5 mm. 


longi. 

ee all var. idahoensis hardly represents more than a vigorous variety 
of S. Wolfii with pubescent capsules. Tidestrom’s No. 3670 has glabrous 
fruits, but leaves like var. idahoensis, for which it is taken by Ball. On the 
other hand in S. Wolfii the ovaries are not always entirely glabrous as I said 
in the description given above. There may be forms of hybrid origin, and 
some forms of the Cordatae which hitherto have been referred to S. pseudo- 
myrsinites or S. pseudocordata by Ball and Rydberg are often very similar 
to var. idahoensis at least when without fruit and in leaf only. 


The following specimens seem to belong to this variety: 

Ipaxo. Elmore County: Trinity Lake region, wet meadows, August 27, 1910, 
J. F. Macbride (No. 638, fr.; G.; “low clumps”’). Blain County: Forks of Wood 
River, alt. 1800 m., July 25, 1895, L. F. Henderson (No. 3399, type; W.). Fremont 
County: Upper Teton Canyon, 1872, J. M. Coulter (st.; W.; forma incerta) fr. 

Wromine. Tcton Forest Reserve, Sheep Mt., August, 1879, F. Tweedy (No. 293, 
f.,fr.: N.). Without locality, along mountain brook, near camp 11, August 19, 1893, 
J. N. Rose (No. 404, ex parte; f.; W.; mixed with fruiting specimen representing 
probably a hybrid of this variety). Yellowstone Park: Head of Swan Lake 
Valley, July 9, 1888, F. H. Knowlton (fr.; C., W.); borders of ponds, July 6, 1894, 
J.H. Burglehaus (No. 12, fr., C.); without locality, Sylvan Lake, 1911, C. A. Rey- 
nolds (st.; C.); September 5, 1904, J. G. Jack (st.; A.); Indian Creek, June, 1881, 
F. Tweedy (No. 481, f.; W.); about 2300 m., common, July, 1896, C. S. Sargent (fr. 
im.; A.); Lincoln Gulch, August 12, 1796, A. Nelson (2596a; st.; A.); August 16, 
1903, E. A. Mearnes (No. 3364, fr.; W.); East de Lacy’s Creek, 2500 m., August 10, 
1897, Rydberg & Bessey (Nos. 3916, st. 3961a st.; N., forma porro observanda); 
Lewis River, common, August 9, 1899, A. & E. Nelson (No. 6387, fr.; G., N.; “in 
clumps, 0.9 to 2.1 m., high”); Red Mts., Yellowstone Lake, 1872, J. M. Coulter 
(Hayden Survey, fr., W.). 

Montana. Gallatin County: lower basin of the Gallatin, marshy places, 
2150 m., July 7, 1898, J. W. Blankinship (fr.; Cor.; shrub); Bald Mt., July 21, 1880, 
S. Watson (No. 372 b.; f., m.; G.; forma satis incerta) floribus masculis una tantum 
glandula instructis. 

Orrecon. Wallowa County: bank of Wallowa River, mouth of Hurricane 
Creek, June 11, 1900, W. C. Cusick (No. 2400, f.; C. G., Jepson, N. M., W.; dis- 
tributed as S. C'usickii Rowlee); near Lostine, June 18, 1907, F. V. Coville (No. 2433, 
fr. W.; “in a wet gravelly bottom growing with Betula glandulosa’’). 


Vienna, January, 1920. 
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THE CANYON FLORA OF THE EDWARDS PLATEAU 
OF TEXAS 


Ernest J. PALMER 


Any ONE who has traveled by daylight over the Southern Pacific railway 
from San Antonio towards El Paso can scarcely have failed to notice the 
bold line of hills and cliffs rising abruptly from the plain and visible on the 
northern sky-line for nearly one hundred miles, and to have contrasted it 
with the comparatively level country through which he was passing and 
which extends as far as can be seen to the southward. ‘This escarpment is 
part of a long line of faulting traceable from the vicinity of the Red River in 
northern Texas to near the mouth of the Pecos; along this line in remote geo- 
logical times a great fracture of the earth’s crust occurred which threw down 
the region to the south some hundreds of feet below its former level and 
allowed the sea again to invade it. 

The Rio Grande Plain, thus set off from the highlands, has a slightly un- 
dulating surface diversified here and there by low, rocky hills and ridges 
and traversed by numerous shallow, gravel-covered stream beds which, ex- 
cept for infrequent water holes, are dry through the greater part of the year. 
A thin growth of stunted Mesquite, Chaparral, Opuntias and other semi- 
desert shrubs covers much of the area, amongst which after the infrequent 
rains a growth of short grass and herbage springs up and affords a precari- 
ous pasturage to the herds of cattle that have succeeded the buffalo, deer 
and antelope that formerly roamed over it. 

Above the escarpment is the Edwards Plateau, extending west to the 
Pecos River and indefinitely northward until merged into the Staked Plains. 
The plateau is underlaid by nearly horizontal beds of limestone aggregating 
many hundreds of feet in thickness, the different layers varying greatly in 
hardness, texture and purity. The old Cretaceous seas in which these 
strata were deposited must have fairly teemed with animal life, as is evi- 
denced by the beautifully preserved sea urchins, oyster shells and other fos- 
sils found in countless numbers in some of the beds. The erosion of ages 
working upon these more or less solvent limestones has carved out a topog- 
raphy for the region that is varied and striking and in places picturesque 
and fantastic. 

The average elevation of most of the plateau ranges from about one thou- 
sand feet on the south and east to three thousand or more in the interior and 
northwestern portion. The rainfall is rather scant, the annual average di- 
minishing from twenty-five or thirty inches on the eastern side to less than 
twenty on the western. A considerable proportion of it, however, is 
absorbed by the porous limestones that underlie much of the area. 
Through ‘this “ honeycomb rock ” the water percolates until it strikes an 
impermeable layer over which it flows until it finds escape in some of the 
innumerable fissures or canyons that dissect the marginal rim of the high- 
lands. Most of the precipitation occurs in the autumn and winter months, 
and the rains are often of a torrential nature, so that sometimes from a 
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fourth to a third of the total for the year may fall in less than twenty-four 
hours. This cireumstance, together with the wide diurnal and seasonal 
variations in temperature, has had a marked effect upon both the topogra- 
phy and the vegetation. Under these conditions erosion is, of course, going 
on quite rapidly: and a very thin mantle of residual soil covers most of the 
table-land, while upon the slopes and narrower ridges the naked rock is 
everywhere exposed. 

In their lower courses some of the larger streams traverse broad valleys 
bounded by lines of hills and cliffs. The valleys, which are sometimes 
several miles in width, are locally called canyons and the highlands sepa- 
rating them are known as divides. Through these wide canyons the streams 
meander and below the level of the old flood planes they have in many cases 
carved secondary canyons with low rocky terraces or bluffs which in places 
serve to confine their waters even in times of greatest flood. Some of the 
old canyons are quite out of proportion to the present volume of the streams 
and appear to have been the work of an earlier period when they carried a 
much larger volume of water. The streams confined to their recent chan- 
nels rarely approach the outer barriers of the old valley, so that high per- 
pendicular bluffs contiguous to such barriers are unusual along their lower 
courses. 

The settlements and roads follow the canyons and in traveling up them a 
broken sky-line of peaks, domes and flat-topped hills is in sight on either 
hand. Gradually these converge as you ascend until by their near approach 
they form a narrow gorge or true canyon, dividing frequently into many 
branches. Scaling the walls of these canyons you emerge upon the rocky 
table-land of the divide, dissected into innumerable sharp ridges, knolls and 
mesa-like hills, their summits mostly conforming to a general level deter- 
mined by an unusually hard, thick stratum or cap-rock. Where the cap- 
rock has been eroded away locally and softer strata exposed gentle slopes 
are formed. On such hills is often found a stunted growth of Texas Red 
Oak and a Juniper with large copper-colored fruit (Juniperus Pinchotit). 

Viewed as a whole the Edwards Plateau may be described as a sparsely 
timbered region. Although, except in the protection of the upper canyons 
and along the margins of the larger streams, very little of the growth would 
be designated as forest according to usual standards, the number of woody 
species is quite large and many of them become arborescent under favorable 
conditions. The contrast of the treeless, grassy plains to the north makes 
this diversified ligneous flora appear more remarkable. 

Up the wide canyons of the lower river courses the Chaparral and Mes- 
quite flora of the Rio Grande Plain has pushed, occupying most of the open 
ground. Closely investing the streams, especially along the rocky terraces 
and about the larger water holes, there is usually a narrow fringe of trees. 
Pecan, Live Oak, Hackberry (Celtis laevigata var. texana) and the Cedar 
Elm ( Ulmus crassifolia) are common here. Close along the margins of the 
streams a variety of the Black Willow (Salix nigra var. Lindheimeri) and 
the Small-fruited Walnut (Juglans rupestris) are frequently found. But 
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most remarkable of all, and indeed one of the last trees one might expect to 
find in such a region, is the Bald Cypress (T'arodium distichum), which often 
grows abundantly and of large size about the deeper water holes. 

This tree, which is most at home in the deep swamps of Mississippi and 
Louisiana, a region of very abundant rainfall, has here adapted itself in a 
remarkable manner to the peculiar conditions of a semi-arid country. Here 
too, although there are no swamps, it actually grows with its feet in the 
water: for it is never found more than a few yards back from the margin of 
the pools, and while on the upper side it is firmly anchored to the solid, often 
rocky, bank, a precaution made necessary by the occasional destructive 
freshets, on the other side its roots are thrust deep into the permanent pool 
of life-giving water. Here it has no use for the peculiar aerial root cones or 
knees, that are so conspicuous and characteristic a feature of its growth in 
the swamps, and it has entirely discarded them. The general habit of the 
tree is stockier, the branches larger and more wide-spreading and the crown 
consequently lower and broader than furthereast. The base, while usually 
well buttressed and hollow near the ground, has never the exaggerated pro- 
portions commonly seen in swamps. Cypress occurs along the Medina, 
Sabinal, Frio, Nueces and Devils Rivers and a number of smaller streams, 
from the heads of the canyons to the point where they leave the plateau. 
After they descend into the Rio Grande Plain most of the streams cease to 
flow perennially. Their waters sink beneath the gravel, except for short 
distances or in occasional pools, and Cypress is not found in that region. 

The high bluffs that wall in the wide canyons afford considerable protec- 
tion from the dry winds and scorching sun and along their bases and ledges 
there is usually a deeper accumulation of soil and a certain conservation of 
moisture. Consequently there is a more vigorous and varied growth of 
trees and shrubs here than in the open valley or on the rocky table-land 
above. One of the interesting trees of such situations is Lacey’s Oak (Quer- 
cus Laceyi), a species of White Oak that appears to be limited to the canyons 
of the Edwards Plateau. It isa small sized tree, rarely more than thirty 
or forty feet high, with a trunk seldom a foot thick; the bark on old speci- 
mens is deeply fissured; the trunks often crooked and not infrequently sev- 
eral spring from a common base. It can be recognized at some distance by 
the peculiar bluish or smoky hue of the foliage, unlike that of any other Oak, 
The Mexican Buckeye (Ungnadia speciosa), Western Red-bud and the 
Texan Arbutus, the Madrona of the Mexicans, are likely to be found here 
with many other interesting species. Much of the high rocky table-land of 
the divides is covered by a more or less dense growth of scrub, The Shin 
Oak (Quercus annulata) is in some sections the most common species over 
thousands of acres. A stunted form of the Live Oak often grows with it, 
The Mountain Cedar (Juniperus mzrierna), the Mexican Persimmon, and 
the Small-leafed Adelia (Forestiera pubescens) are quite abundant, Yuccas, 
various species of Cactus and the low thorny Cat’s Claws or Acacias mingle 
with them and predominate over the more exposed portions, 


Having thus hastily glanced at the physiography of the plateau and the 
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general character of its vegetation let us return to the upper canyons of the 
perennial streams where most peculiar conditions exist and many surprising 
and perplexing plants are found. Here the scenery is often most pictur- 
esque: The high limestone cliffs in places rise as sheer walls but oftener as 
a series of terraces, green with shrubs and herbage where there is seeping 
water; promontories and peaks are carved into most fantastic shapes by 
ages of erosion, and great castle-like masses detached perhaps centuries 
ago from the face of the cliff stand out amongst the smaller rubble on 
the floor of the canyon. Xerophytic ferns, Columbines, Scarlet Sage, 
shrubby Eupatoriums, Buddleas or the yellow-flowered Laphamia grow 
abundantly from clefts in the rocks, sometimes where scarcely a trace of 
soil or foothold is apparent. Along some of the ledges water is constantly 
seeping and strong springs gush out here and there, constantly augmenting 
the stream which dashes and foams below over its rocky bed. At frequent 
intervals it descends over outstanding ledges, forming small cascades, and 
often below them broadens out into deep, limpid pools, favorite haunts of 
the black bass and where the wild deer are still sometimes mirrored as they 
come down to drink. Farther down, the stream may disappear entirely 
under the loose gravel and rubble only to emerge again as a lower ledge 
comes to the surface. Under overhanging ledges, kept wet by seepage 
water, the Venus’ Hair Fern (Adiantum Capillus-Veneris) grows luxuri- 
antly and the Sword Fern (Dryopteris normalis) is found along the rocky 
margins of the pools. 

Many of the woody plants common over the more open parts of the 
plateau here attain their maximum development and become truly arbor- 
escent. Such species as the Mountain Cedar, Hackberry, Cedar Elm, 
Pecan, Lacey’s Oak, Shin Oak, Soapberry and Mexican Mulberry form a 
large proportion of the forest growth. But in a few favored spots, where 
water is abundant and the canyon well protected by high bluffs from the 
parching winds and direct sunlight during the hottest part of the day, small 
colonies of plants are found of species identical with or closely allied to 
those of the Atlantic or Gulf coastal plain forest and quite foreign to the 
general flora of this region. Besides the Cypress, which we found lower 
down in the open canyons, such trees as Slippery Elm, Bur Oak, Chestnut 
Oak, Wild Cherry, Sugar Maple and three or four forms of Linden attain a 
considerable size; while amongst smaller growth there are Yellow and Red- 
flowered Buckeye, Deciduous Holly, French Mulberry (Calycarpum ameri- 
canum), Indian Cherry (Rhamnus caroliniana), Spice-bush and several 
species of red Haws. Herbaceous species associated with them include the 
Rattlesnake Fern (Botrychium virginianum), Coral-root Orchid, Virginian 
Snake-root and two or three kinds of Violet. Where the stream approaches 
the high bluffs with north or east exposure and with only room for a narrow 
strip of talus and rich soil between them, ideal conditions for these peculiar 
colonies are found. Some of the rarer species are limited to such situa- 
tions, and while others mentioned above are by no means rare nearly all 
are confned to the protected canyons. 
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These colonies can in no sense be considered as extensions of the Atlantic 
forest belt: for besides being so restricted in habitat their species nowhere 
form more than a small per cent of the forest growth even in the canyons 
where they are found. With the exception of the Cypress, Pecan and Wild 
Cherry none of them grow even in the wide lower canyons; and they are 
separated from their kind or their nearest: allies by more than three degrees 
of longitude, the intervening country between the Edwards Plateau and the 
lower Brazos River being a dry, open country where they have been unable 
to survive. 

The interesting question then naturally arises: how did they reach these 
remote stations and what does their presence here signify? The answer is 
probably to be found in the later geological history of western Texas, to the 
record of which they may add valuable corroborative testimony. 

That the seeds of these species have been transported either by wind or 
water from the nearest stations where they are at present found in eastern 
Texas is out of the question; for not only is the distance much too great but 
both the prevailing air currents and drainage are in other directions. Nor 
could they have been carried to these remote canyons by migratory birds 
or other animals; for there is no migration in this direction and the fauna 
of the Edwards Plateau is distinct in almost all of its species from that of 
the humid portion of eastern Texas. Moreover, the seeds of some of the 
plants found here are not of a kind that could be distributed in this way. 

After a careful survey not only of the canyons and the plateau country 
but also of the southwestern portion of the great Atlantic forest belt and of 
the intermediate region where that rich and varied forest dwindles away 
and its species one by one succumb to cumulative adverse ecological condi. 
tions, but one reasonable hypothesis suggests itself, 

Towards the close of the Tertiary period or early in the Pleistocene great 
mountain -making movements occurred in the continental interior, resulting 
in the elevation of the Trans-Pecos region of Texas, the obliteration of the 
vast inland seas previously occupying portions of the plains country and 
the diversion of drainage systems over wide areas, As a result of these 
disturbances a cycle of changes was inaugurated that must have profoundly 
affected the climate and physiography of the region, and these reacting in 
turn upon the fauna and flora, like ripples raised by a stone thrown into the 
water, diminishing in foree but widening in circumference, have been active 
until very recent times, if indeed their influence has yet entirely subsided, 

That the Edwards Plateau existed as an outstanding physiographic 
region before the beginning of this cycle is evidenced by the fact that the 
great deposits of gravel brought down from the foothills of the Rocky 
Mountains by the swollen rivers of the Lafayette stage, sweeping across 
where now is the canyon of the Pecos River, passed to the north and south 
of it, some of the streams reaching the Gulf of Mexico far to the east, 

The vast forest of the Gulf coastal plain, stretching at the present time 
from the Atlantic seaboard to eastern Texas, has beyond doubt occupied the 
region, or such parts of it as were above sea-level, from remote geological 
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times, probably having had an uninterrupted development from forests of 
similar floristie character in the early Tertiary period. 

A great amount of evidence supports this belief; but it may be sufficient 
here to mention that fossil floras as early as the Lignitic stage of the Eocene, 
found in some parts of the region, furnish records of a forest even then com- 
posed of genera mainly identical with and of many species similar to those of 
the present. Comprising such familar trees as Cypress, Willows, Hickories, 
Oaks, Elms and Magnolias conditions under which this early forest flour- 
ished must have been in many respects similar to those that obtain there 
today. 

Strong internal evidence of its antiquity is also furnished by the fully 
developed state of the forest of the coastal plain, the variety and highly 
specialized character of its components, the large percentage of endemic 
species amongst them and the complete manner in which it has occupied 
the region and each species its particular station. Changes in the composi- 
tion of the flora through the elimination of species and the development or 
introduction of new ones have, of course, being going on through all this 
vast time; and while in the main preserving its continuity the boundaries of 
the forest have been constantly shifting: advancing upon one front over 
new-made lands or in response to some favorable modification in geography 
or climate; in another quarter, perhaps, steadily retreating for centuries be- 
fore adversely changing conditions or by the quick destruction of large sec- 
tions by some sudden vicissitude of nature. 

It is probable that gradual changes on a large scale in the boundaries of 
the great southern forest are going on at present in several areas. An exam- 
ination of its depleted ranks and the shattered front it presents along the 
line where it disappears in eastern Texas and of the conditions that confront 
it there indicate that it has for a long time been losing ground in that direc- 
tion. The fact that extreme eastern Texas is a region of high humidity, 
receiving an annual rainfall of from fifty to sixty inches, while on the western 
boundary of the state the precipitation is scarcely more than ten inches, 
sufficiently accounts for the disappearance westward one by one of the 
moisture-loving forest species. But there is reason to believe that condi- 
tions have not always been thus and that at no very distant period as meas- 
ured by geology, though immensely remote by historic standards, the great 
forest extended unbrokenly along the western portion of the Gulf coast, up 
the Rio Grande valley and across the Edwards Plateau, perhaps almost to 
the base of the Rocky Mountains. Climatic changes resulting from the last 
mountain-making movements and elevation of land in that region marked 
the western portion of this forest for destruction and gradually pushed it 
back to its present limits, allowing the semi-desert flora of the Southwest 
and of northern Mexico to invade and establish itself over most of the area. 
Here and there throughout the region vestiges of the old flora may still be 
found clinging to small areas where more favorable soil or moisture condi- 
tions have enabled them to survive. Amongst many examples of this class 
are the groves of Hickory, Post Oak and Black Jack occupying areas of 
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deep sands with dense subsoils in Wilson, Atascosa and Gillespie counties; 
the Cottonwoods (Populus balsamifera) along the Llano and other open 
rivers of the Edwards Plateau and a low Palmetto in Kendall County north- 
west of San Antonio. A few hardy species, such as the Live Oak, Texas 
Oak, Hackberry, Southern Elm and White Ash (Frazinus texana) were 
sufficiently alaptable or have undergone such modification in character 
that they have been able to survive, generally in a much reduced and 
stunted form, even in more open situations. But the most conclusive and 
striking evidence is afforded by those peculiar vestigial colonies of unmis- 
takably Carolinian species, although most of them have been considerably 
modified by long isolation, found in the upper canyons of the Edwards 
Plateau. There, as the forest retreated before the increasing aridity of the 
region, they took refuge, and by reason of the protection afforded by the 
cliffs and the perennial water supply, which not only furnishes moisture for 
their roots but through its rapid evaporation keeps the air somewhat humid, 
they have been able to survive and stand as living witnesses to the muta- 
tions of time upon the flora of the region. 
Wess, City Missouri, February, 1920. 


CAMPHOR 


CINNAMOMUM CAMPHORA NEES & EBERMAIER 
E. H. Wizson 


In the Occident camphor obtained from Cinnamomum Camphora Nees & 
Eberm. is the best known commercial product of Formosa and for this rea- 
son it is thought that information obtained during my recent visit to that 
island, where the industry is a Government monopoly, may be of interest. 
The tree grows in the warm-temperate and sub-tropical rain-forest zone of 
eastern Asia from south-central Japan to just within the borders of Ton- 
king, yet for this variety of natural camphor the world is almost entirely 
dependent upon Formosa. In this island the tree is not to be found on the 
alluvial plains but in the submontane region from little above sea-level to 
1400 m., being at its best between 500 and 1000 m. Within this altitudinal 
zone the Camphor-tree is found all over the island, but to-day apparently 
is most plentiful in the northeastern parts. It is never found in pure stands 
but always as an isolated tree scattered through the evergreen forests. 
These are mainly composed of other Lauraceae, evergreen Fagaceae and 
Tree Figs with a rich undergrowth of miscellaneous shrubs, Tree Ferns and 
coarse herbs; stout lianas abound and the tree-trunks and main branches 
are clothed with epiphytes, chiefly Ferns and Orchids. The country is 
steep and the Camphor-trees are tall but not really large, indeed, I saw 
none that merit special mention on account of size or approach that of many 
planted specimens in Japan. The finest I saw were on the east coast in 
Karenko and Giran prefectures. In Taihoku and in Nanto prefectures 
nearly all the accessible Camphor-trees have been felled. 

In Japan the Camphor-tree is wild in southern Hondo, Shikoku and Kyu- 
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shu and as a planted tree is found as far north as Tokyo. It is a feature 
of the courtyards of temples dedicated to Hachiman, God of War. Many 
of these trees are of venerable age and of enormous size, in fact the Cam- 
phor-tree excedes in bulk of trunk all other broad-leaf trees that grow in 
Japan. On these planted trees burls develop on the trunk which with age 
becomes very gnarled and quite different in appearance to that of trees 
found in the forests. At the Hachiman shrine at Kamo in Satsuma prov- 
ince, Kyushu, there is a Camphor-tree 100 ft. tall and 75 ft. in girth of 
trunk at 5 ft. from the ground. It is claimed that this is the largest Cam- 
phor-tree in Japan. In the Shiroyama Park, Kagoshima, there are many 
tall and handsome specimens of this tree, but the finest I have seen are in 
the grounds of Osuwa Temple in Nagasaki which are lofty and magnificent 
trees with clean trunks and wide-spreading, rounded crowns. But in gen- 
eral the Camphor-tree in Japan is more remarkable for the size of its bole 
and spread of crown than for its height. On the Korean island of Quelpaert 
the Camphor-tree is indigenous but is rare and of no great size. In the 
eastern provinces of China from Shanghai south to the Tonking border the 
Camphor-tree grows wild and in some places is said to be common. In 
Japan and in Quelpaert the Camphor-tree does not ascend more than 
500 m. above sea-level and is associated with other evergreen trees chiefly 
Fagaceae and Lauraceae. In China very little is known about its alti- 
tudinal distribution except that in the central parts of the Yangtsze Valley 
where it reaches its western limits it is more or less confined to river-level. 
The trees planted as far north as Tokyo are often subjected in winter to a 
few degrees of frost and to snowstorms which often brown the leaves but 
the trees quickly recover. 

Small quantities of camphor are obtained in south Japan, in Fokien and 
Kwangtung provinces of China but the real industry is confined to For- 
mosa. Apparently the climatic conditions there are more favorable to the 
secretion of the necessary hydro-carbons than elsewhere. It is a curious 
fact that not every Camphor-tree yields camphor in appreciable quantities, 
neither is every part of the tree equally rich. Often it happens that in two 
trees growing side by side one may be rich in camphor and the other almost 
devoid of it. Sometimes it happens that one side of the tree may be richer 
than the other. Why these marked variations in quantity should be there 
is no telling but the fact remains. Some day it may afford the plant hy- 
bridist opportunity to breed a race of Camphor-trees all equally rich in 
camphor. Chinese do most of the work of camphor distilling in the forests 
of Formosa, and they are expert in telling by means of smell and taste 
which trees are profitable to work and which are not. The bole of the tree 
is usually richest and frequently the thick, buttress roots rank next. The 
work of felling the tree is sometimes done in piecemeal fashion. The wood 
is reduced to thin chips by means of an adze or gouge-chisel and is then 
ready for camphor distillation. From the crude stills in the forest the cam- 
phor and camphor oil is taken to the factory of the Monopoly Bureau in 
Taihoku and refined. 
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To appreciate the difficulties of the camphor industry in Formosa it 
should be remembered that the mountains of Formosa are inhabited by 
savage tribes addicted to head-hunting. In late years the Japanese have 
succeeded in bringing many of these tribes under control; causing them 
to abandon their murderous practice. But the early story of camphor 
collecting is one of aggression on thè part of the Chinese and retaliations by 
the savages with treachery and much bloodshed on both sides. Since the 
Japanese occupation it has been also a fruitful source of border warfare. At 
one time the whole area where the Camphor-tree grows was savage territory 
but little by little the Chinese with their camphor still, and latterly the 
Japanese, have penetrated and forced the savages farther and farther into 
the recesses of the higher mountains. The Chinese commenced the quest 
and the Japanese continue to systematically carry it forward. Neverthe- 
less it will be many years yet before the whole Camphor-belt of the island 
becomes properly controlled. However, the tree is becoming rare, which 
should occasion no surprise when it is remembered that its destruction has 
been in progress since the sixteenth century and with increasing rapidity. 
Admitting that there are districts in which the Camphor-tree grows yet to 
be exploited it needs no prophet to foretell a shortage in the near future. 
The Japanese Government has realized the fact and commenced planting in 
the northern parts of Formosa on quite a large scale. I saw these planta- 
tions and they are thriving but there will be lean years before they are 
available as a source of supply. 

The plantations are all pure which is contrary in method to what obtains 
in a state of nature, but in all the plantations I saw the young trees were 
growing well under those conditions. One point, however, must not be lost 
sight of. Fuel is necessary in camphor distilling and at present in Formosa 
is supplied by the companion trees of other kinds. In the plantations no 
such provision has been made so the fuel will have to be brought from a 
distance and the cost of camphor production will be increased. 

There is another fact worthy of record which may have great or may have 
no effect on the yield from plantation camphor. In Formosa the wild 
Camphor-trees are tall and gathering the fruit has been found to be exceed- 
ingly difficult and costly. The Camphor Monopoly Bureau, therefore, has 
purchased and continues to purchase its stocks of Camphor-tree seeds in 
Japan where in temple grounds the gathering of the seed is a simple matter. 
So the situation is that plantation Camphor in Formosa, and for that mat- 
ter everywhere else in the world, is the product of the Japanese Camphor- 
tree. Whether trees of this origin will produce camphor in quantity and 
quality comparable with that of the Formosan trees has yet to be proved. 

The camphor industry of Formosa was established as a Government 
Monopoly in 1899 and the average annual production for the first decade, 
reckoning the Japanese kin as 13 Ib. avoir., was camphor 4,375,886 
lbs., camphor oil 3,757,269 Ibs. In the previous decade (i.e. 1889-98) the 
average annual production of camphor was 4,219,199 lbs.; figures for 
camphor oil are not available. In the years 1895 and 1896 the produc- 
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tion of camphor was 6,877,297 lbs. and 6,935,285 Ibs. respectively. In the 
fiscal year 1917 (the last return I have seen) the production of camphor 
is given as 7,371,574 lbs. and camphor oil as 6,727,512 lbs. These figures 
show that the industry has remained about stationary but the tendency 
now is toward a decline which must increase until plantation camphor 
becomes available. The quantity of camphor sold in the fiscal year 1917 
is given as 9,308,960 Ibs. valued at $3,466,150 gold; of camphor oil as 
2,531,819 lbs. valued at $244,961 gold. 


THE AMERICAN AND ASIATIC SPECIES OF SASSAFRAS 


ALFRED REHDER 


Tue genus Sassafras stood for a long time as an example of a very distinct 
monotypic genus peculiar to the flora of eastern North America, until com- 
paratively recently, in 1907, a Chinese species, Sassafras tzumu, was added 
to it by Hemsley. This Chinese species, though it is so similar in its general 
appearance, in its inflorescence and fruit that without close examination it 
is difficult to distinguish from the American S. officinale, differs in its floral 
structure in several important particulars, and for this reason was made by 
H. Lecomte the type of a distinct genus under the name Pseudosassafras. 
The chief differences are the hermaphrodite or apparently hermaphrodite 
flowers, the presence of a fourth staminal whorl consisting of three stami- 
nodes and the pubescence on the inside of the base of the perianth. Nowa 
third closely related species appeared when Mr. Wilson, while arranging his 
extensive collection of the plants he brought back from Formosa, drew my 
attention to a plant described by Hayata as Lindera randaiensis, which 
looked almost exactly like the Chinese Sassafras tzwmu. On closer examina- 
tion this similarity extended even to the more minute structure of the flower 
except that the anthers had only 2 locules as correctly described by Hayata 
for his Lindera randaiensis, instead of 4, as a true Sassafras should have. 
The number of locules has been considered by most botanists who have 
dealt with Lauraceae a very important character, particularly by Pax who 
bases the main division of the whole family on this character; Bentham & 
Hooker, Lecomte and others lay much stress on this character, which, how- 
ever, seems to lead to an artificial classification. Species with 2-loculed 
anthers may occur in genera with normally 4-loculed anthers, as in Persea 
cuneata Meissner; and in Persea § Heterandra the anthers of the third 
series of stamens have two locules, instead of the normal four of the first 
two series; the same is the case in Phoebe § Heteranthera. Also the reduc- 
tion of hermaphrodite flowers to dicecious flowers does not necessitate 
generic separation, as we have both kinds of flowers in genera like Ocotea, 
Aydendron, Cinnamomum and others, nor does the absence or abortion of 
a staminodial whorl necessitate generic separation, as the presence or ab- 
sence of staminodes varies in many genera. Instead of using the structure 
of the anthers whether introrse or extrorse, 4-celled or 2-celled, as the chief 
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character for the principal groups of the family, we seem to arrive at a more 
natural arrangement if we consider with Mez (Laurac. Amer. Monog. in 
Jahrb. Bot. Gart. Mus. Berlin, v. [1889]) the nature of the inflorescence as 
one of the most important characters. According to his arrangement Sassa- 
fras belongs to the tribe Litseae which is nearly the same as Litsaeaceae 
of Bentham & Hooker except that Mez refers Sassafridium which has a 
paniculate inflorescence to Ocotea of the tribe Perseae. From all the 
genera of the tribe Litseae the genus Sassafras is easily separated by its 
racemes of slender-pedicelled flowers, in the axils of the basal scales of the 
terminal branch-bud, while in the other genera the flowers are arranged in 
lateral umbels or heads sometimes reduced to one flower, subtended by an 
involucre of 4-6 bracts, or as in Actinodaphne in lateral subsessile fascicles. 
The genus most closely related to Sassafras is apparently Benzoin to which 
the Formosan Sassafras with 2-loculed anthers forms a transition. Very 
close to Benzoin is Litsea which differs from it in no other character than in 
the 4-loculed anthers and should be united with it, if the number of locules is 
not considered a sufficient generic character. These three genera are the 
only Lauraceae with all (in Sassafras) or part of the species deciduous. 

All three species of Sassafras agree perfectly in their vegetative charac- 
ters, in habit, in bark, in their winter-buds, in the deciduous leaves with a 
more or less pronounced tendency toward lobing, in the inflorescence and 
in the fruit, and the differences in the structure of the flowers are only such 
as can be explained by suppression or abortion. The phylogenetic type of 
the genus is apparently S. tzwmu which has a typical Lauraceous flower; 
from this type the Formosan species deviated by the suppression of the two 
upper smaller locules of the anther, and S. officinale by the abortion of the 
staminodes and by a more advanced state of dicecism already indicated in 
S.tzumu. As the admission of the two Asiatic species to the genus necessi- 
tate some change in its characters a revised generic description may be given 
here. 

Sassafras Nees & Ebermaier, Handb. Med.-Pharm. Bot. 11. 411 (1831).— 
Pseudosassafras Lecomte, Notul. Syst. 11. 268 (1912). 

Flores dioeci vel androdioeci floribus masculis ovario fere normali in- 
structis, laxe et breviter racemosi, racemis pedunculatis, involucro proprio 
fere omnino destitutis, e gemmis terminalibus simul cum innovatione ori- 
entibus; perianthii tubus fere subnullus; segmenta 6, subaequalia, debilia, 
lanceolata; stamina 9, ordinis tertii basi utrinque glandula stipitata aucta; 
staminodia 3 vel in specie dioeca nulla; speciei dioecae flores masculi ovario 
omnino destituti et feminei tantum staminodiis 6 instructi; filamenta an- 
gusta; antherae introrsae, 4- vel 2-locellatae: ovarium ovoideum, stylo 
longiusculo: bacca perianthii tubo aucto carnoso breviter cupulato mar- 
gine truncato vel sinuato insidens. — Arbores cortice crasso suberoso pro- 
funde fisso cinnamomeo: gemmae ovoideae squamis pluribus imbricatis 
rotundatis vel late ovatis: folia alterna, decidua, penninervia vel 3-lobata 
et 3-nervia: flores praecoces, flavescentes: racemi fructiferi ad basin ramu- 
lorum; bacca subglobosa vel breviter ellipsoidea, nigro-coerulea, basi 
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cupula aurantiaco vel rubro circumdata; pedicelli supra medium incras- 
sati. 


Flores dioeci, intus glabri, masculi staminodiis et ovario destituti, feminei stamino- 
diis 6 instructi; antherae 4-locellatae: folia saepe trilobata . . 1. S. officinale. 
Flores androdioeci, intus basi pilosi, masculi ovario fere normali, omnes staminibus 


9 et staminodiis 3 instructi. 
Antherae 4-locellatae: folia saepe trilobata . . . . . . . . 2.5. tzumu. 
Antherae 2-locellatae: folia rarissime trilobata . . . . . .3. S.randaiense. 


1. Sassafras officinale Nees & Ebermaier. — For synonyms and liter- 
ature see Sargent, Sylva N. Am. vu. 17 (1895). For nomenclatorial dis- 


cussion see Blake in Rhodora, xx. 98 (1918). 
Eastern NORTH AMERICA. 


2. Sassafras tzumu Hemsley in Kew Bull. Misc. Inform. 1907, 55; in 
Hooker’s Icon. xxix. t. 2833 (1907). — Henry in Elwes & Henry, Trees 
Gr. Brit. Irel. m1. 515 (1908). — Rehder in Bailey, Stand. Cycl. Hort. v1. 
3082 (1917). — Pseudosassafras Tzumu Lecomte, Notul. Syst. 11. 269 
(1912); Nouv. Arch. Mus. Paris, sér. 5, v. 108 (1913). 

Cuina. Western Hupeh and Kiangsi (see Sargent, Pl. Wilson. 11. 74, for 
enumeration of specimens). Chekiang: Ningpo, 1908, D. Macgregor; Shi-bun- 
shan, June 26, 1915, F. N. Meyer (No. 1456); Mokan-shan, August 5, 1915, F. N. 
Meyer (No. 1617). Hunan: “ad minas Hsikwangshan prope urbem Hsinhwa,” 
alt. 500-800 m., May 14, 1918, H. Handel-Mazzetti. Kweichou: “in jugo inter 
vic. Lopusse et Wendnen, prope opp. Duyiin,” alt. 900 m., July 11, 1917, H. Handel- 
Mazzetti. Eastern Szechuan: without locality, P. Farges ex Lecomte. 

In addition to the characters mentioned above S. tzwmu differs from S. 
officinale in the stouter and darker colored branchlets, the larger winter-buds, 
the larger leaves glaucous beneath, the lobes more acuminate, in the smaller 
flowers with shorter sepals and stamens and in the somewhat smaller nearly 
globose fruit. The staminate flowers can be distinguished from the fertile 
hermaphrodite flowers only by the slightly smaller and often somewhat de- 
formed ovary which, however, may be sometimes fertile, as the staminate 
trees, according to Mr. Wilson’s observation in China, usually produce occa- 
sional fruits. The tree, though apparently hermaphrodite, is functionally 
dicecious, a behavior which I have called elsewhere (Rhodora, vi. 18) 
pseudomonoclinism. 


3. Sassafras randaiense, comb. nov. — Lindera randaiensis Hayata in 
Jour. Coll. Sci. Tokyo, xxx. art. 1, 257 (Mat. Fl. Formosa) (1911); Icon. 
Pl. Formos, v. 179, fig. 62b (1915). — Kanehira, Trees Formosa, 438 
(1917). 

Formosa. Arisan, prov. Kagi, alt. 2300-2500 m., October 30, 1918, E. H. Wilson 


(No. 10800; tree to 26 m. tall, 3 m. girth); east of Arisan, alt. 2200 m., October 30, 
1918, E. H. Wilson (No. 10800a). 


This species is very similar to S. tzwmu, but differs in its 2-loculed anthers, 
a character which I have found constant in a considerable number of flowers 
examined. Other slighter differences will be found in the slightly more 
elongated and pointed winter-buds and in the longer and comparatively 
narrower leaves of firmer texture. Judging by the copious material col- 
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lected by Mr. Wilson from several large trees, among which I find only a 
single leaf with one lateral lobe, the leaves of older trees are almost invari- 
ably entire, but they are partly three-lobed on his specimens of young 
plants. The only fruit collected is smaller than that of the Chinese species 
and measures 6 mm. in diameter. 

The Formosan species occurs only in scattered individuals on the moun- 
tains Arisan and Randaisan and possibly elsewhere on the island, while 
each of the other two species has a much wider distribution and is much 
more common within its range. All the species, however, are only relics 
as compared with the range of the genus during the Tertiary period, when 
it was distributed apparently all over the northern hemisphere. 


NOTES ON NORTH AMERICAN TREES. VI! 


C. S. SARGENT 
Hamamelis 


Tue different species of Hamamelis cannot be distinguished by good mor- 
phological characters, the structure of the flowers, fruits and seeds being the 
same in them all, and in view of the superficial botanical surveys on which 
the earlier publications on the plants of the southern states were based it is 
not surprising that all the Witch Hazels in North America have usually 
been referred to a single species, Hamamelis virginiana L. Walter, how- 
ever, in 1788 mentioned without descriptions three species, dioica, monotca 
and androgyna, and in 1814 Pursh described his H. macrophylla based on a 
specimen collected by Lyon on river banks in the western part of Georgia 
and chiefly distinguished by the tubercles on the lower surface of the leaves. 
After Nuttall in 1818 and Elliott ‘n 1821 no American author has considered 
Pursh’s plant which has been referred without comment to H. virginiana. 
In 1911 I described as H. vernalis a small winter-flowering shrub spreading 
into thickets by stolons and common on the gravelly banks of streams in 
southern Missouri and now known to extend through Arkansas into eastern 
Oklahoma and distinguished from H. virginiana by the red color of the 
inner surface of the calyx-lobes and by the shape of the leaves which are 
often round at apex, more symmetrical at base, less coarsely lobulate and 
pale and often glaucous below. At one time I believed that the Witch 
Hazel of Louisiana could be referred to this species, but the leaves of all the 
specimens of Hamamelis which I have seen from the Gulf States are covered 
with tubercles. These are the enlarged bases of the short stellate hairs 
which cover the young leaves and are more prominent on the lower than on 
the upper surface. Such tubercles are not common in Hamamelis, and have 
not been found on the leaves of any other species except occasionally on 
one of the Japanese species. These tubercles, the smaller flowers which 
open from December to February with a calyx only 5 mm. across the flat- 
tened lobes and pale yellow sometimes streaked with red, petals only 8 mm. 
1 For part. V, see p. 61. 
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long and less than 1 mm. wide, and the shape of the leaves which are often 
rounded at apex and more symmetrical at base seem to distinguish suffi- 
ciently the southern plant from H. virginiana. From H.vernalis it differs in 
the yellow color of the inner surface of the calyx, and in the tubercles on the 
leaves which are green and not pale or glaucous below, and I am inclined to 
consider the plant of the Gulf States a species and to take up for it Pursh’s 
name although it is an unfortunate one for the leaves are usually smaller 
than those of H. virginiana and they are rarely if ever “ suborbicular.” 


Hamamelis macrophylla Pursh, Fl. Am. Sept. 1. 116, 1814. — Elliott, 
Sketch, 1. 220 (1821). — Hamamelis virginiana B. macrophylla Nuttall, 
Gen. 1. 107, 1818. — Hamamelis virginiana of many authors, not L. 

Leaves oblong-obovate or occasionally broad-elliptic, rounded, acute or 
rarely acuminate at apex, cuneate, rounded or cordate at the narrow slightly 
unsymmetrical base, crenately lobulate above the middle with small 
rounded lobes, covered when they unfold with short stellate hairs more 
abundant on the lower than on the upper surface, at maturity dark green 
above, lighter green below, and roughened by the persistent tubercle-like 
bases of the stellate hairs, 8-13 em. long, and 5-8 cm. wide, with a slender 
midrib and five or six pairs of primary veins; petioles slender, pubescent, 
1.5-2 cm. in length. Flowers opening in December, January and February; 
calyx yellow often slightly streaked with red on the inner surface. Fruit 
ripening in the autumn, about 1.2 cm. long; seeds acute, dark chestnut- 
brown or nearly black. 

A tree often 10-15 m. high, producing stoloniferous shoots round the tall 
trunk up to 15 cm. in diameter, spreading branches, and branchlets rusty 
tomentose during their first year, becoming glabrous or nearly glabrous in 
their second season. 

All the specimens of Hamamelis from the Gulf States which I have seen 
have the tuberculate leaves of H. macrophylla which extends northward to 
the neighborhood of Savannah, Georgia, and to southern Arkansas. The 
following specimens are in the herbarium of the Arboretum and in the 
Gray Herbarium (H. G.): 

Grorcia. Chatham County, near Savannah, C. E. A. Hale, July, 1911, January 
and February, 1912; Lowndes County, near Valdosta, J. K. Small, June 6-12, 1895. 

Frorwa. Duval County, Jacksonville, T. G. Harbison, December 3, 1917, Clay 
County, John Donnell Smith, March 27, 1886 (No. 26) (H. G.); Columbia County, 
Lake City, F. E. Straub, December, 1814 (No. 34) (H. G.); Gadsden County, River 
Junction, G. V. Nash, August 10, 1895 (No. 2385). 

ALABAMA. Mobile County, Mobile, Gates, Fletcher and Jewett, April, 1839 (No. 
82) (H. G.); Dallas County, banks of the Alabama River near Berlin, R. S. Cocks, 
December, 1919. 

Mississippi. Wayne County, Waynesboro, C. L. Pollard, August, 1896 (No. 1238) 
(H. G.); Jackson County, Ocean Springs, J. Skehan, September 15, 1895; Harri- 
son County, Biloxi, S. M. Tracey, January 8, 1894 (No. 2842); Hinds County, 
near Jackson, T. G. Harbison, May 15 and 20, 1915; Adams County, near Natchez, 
C. C. Compton, December, 1919. 

Louisiana. New Orleans, Thomas Drummond, 1832 (No. 137) (H. G.); St. Tam- 
many Parish, Covington, C. S. Sargent, April 1, 1900, R. S. Cocks, April 14 and 20, 
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1910; West Feliciana Parish, near Bayou Sara, C. S. Sargent, April 12, 1916; Cata- 
houla Parish, Urania, E. J. Palmer, May 12, 1915 (No. 7586); Lincoln Parish, Rus- 
ton, R. S. Cocks, July, 1909 and February 4, 1911; Richland Parish, Alto, R. S. 
Cocks, April 18, 1910; Winn Parish, Winnfield, C. 8. Sargent, April 6 and November 
9, 1913; St. Landry Parish, 10 miles west of Opelousas, C. S. Sargent, April 4, 1913; 
Natchitoches Parish, Natchitoches and Chopin,*E. J. Palmer, April 16 and March 
22, 1915 (Nos. 7246 and 7065); Calcasieu Parish, Lake Charles, C. S. Sargent, March 
25,1911, R. S. Cocks, March 27, 1911. 

Texas. Jefferson County, Beaumont, E. J. Palmer, September 12, 1917 (No. 
12728); Fletcher, Hardin County, E. J. Palmer, April 25, 1917 (No. 9558). 

ARKANSAS. Hempstead County, McNab, E. J. Palmer, October 19, 1915 (No. 
8972); Saline County, Benton, E. J. Palmer, September 2, 1915 (No. 8441). 

The most southern stations from which I have seen Hamamelis virginiana 
are in the neighborhood of Stone Mountain, DeKalb County, near Reyn- 
olds, Taylor County, and banks of the Savannah River near Augusta, Rich- 
mond County, Georgia, and McNab, Hempstead County, southern Ar- 
kansas. 


Crataegus 
CRUS-GALLI 


Crataegus montivaga, n. sp. 

Leaves obovate to oval, rhombic or suborbicular, rounded, acute or 
acuminate or abruptly short-pointed at apex, concave-cuneate at base, 
sharply serrate to below the middle with straight acuminate glandular 
teeth, dark green, lustrous and scabrate above, pale yellow-green below, 
2.5-3 cm. long, 1.8-2.5 em. wide, with a thin midrib and prominent primary 
veins; petioles slender, wing-margined at apex, villose early in the spring, 
becoming glabrous, about 6 mm. in length. Flowers opening late in April 
1.2 cm. in diameter, on villose pedicels 6-12 mm. long, in compact mostly 
7-10-flowered villose corymbs, their bracts and bractlets linear-obovate, 
glandular-serrate; calyx-tube broadly obconic, glabrous or with occasional 
hairs near the base, the lobes gradualiy narrowed from a wide base, glandu- 
lar-serrate, sometimes laciniate near the acuminate apex, glabrous on the 
outer surface, villose on the inner surface; stamens 10-15, usually 10; an- 
thers pink; styles 2 or 3. Fruit ripening late in September or early in 
October, on erect nearly glabrous or villose pedicels, short-oblong to ellip- 
soidal, orange-red, about 8 mm. long, the calyx much enlarged; flesh thin, 
dry and mealy, yellow-green; nutlets 2 or 3, rounded at apex, ridged on the 
back with a low broad rounded ridge, about 6 mm. long. 

A bushy tree rarely more than 4 or 5 m. high, with a short trunk 25-30 
cm. in diameter, erect and spreading branches, and slender nearly straight 
branchlets orange-brown and covered with long scattered pale hairs when 
they first appear, dull red-brown and glabrous at the end of their first season 
and gray the following year. 


Wesrern Texas. Rocky banks of streams: Kendall County, near Boerne, May 
15, 1910, B. Mackensen, June 21 and September 30, 1913, G. A. Schattenberg, April 
27, 1914, G. D. Gray, May 19, 1916, E. J. Palmer (rocky banks of Spring Creek, No. 
9820), September 27, 1916, E. J. Palmer (No. 108828, type), April 6, 1917, E. J. 
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Palmer (Rocky banks of Cibolo Creek, No. 11476), April 7, 1917 (No. 11487), Lin- 
dendale, May 25, 1916, E. J. Palmer (along rocky banks of streams, No. 9899); 
Comal County, Fischer’s Store, June 6, 1917 (limestone hills, No. 12197); Bandera 
County, June 18, 1916, E. J. Palmer (rocky banks of Seco Creek, No. 10245); north- 
ern Edwards County, October 10, 1916, E. J. Palmer (No. 10976); Callahan County, 
E. J. Palmer, May 30, 1918 (sandy uplands, No. 13806); Brown County, Brown- 
wood, October 23, 1916, E. J. Palmer (No. 11109); Jeff Davis County, Spraul 
Ranch near Fort Davis, August 25, 1913, D. M. Andrews. 


Common on the rocky banks of streams on the Edwards Plateau; and 
interesting as the extreme southwestern representative of the Crus-galli 
Group, and its only species in western Texas. 


Crataegus Cocksii, n. sp. 

Leaves oblong-obovate, acute ‘or rounded at apex, gradually narrowed 
and cuneate at base, finely serrate above the middle with straight acuminate 
teeth, glabrous, dark green and lustrous above, dull and paler below, 2.2-3 
em. long, 5-10 mm. wide, with a slender midrib, and slender primary veins 
mostly within the parenchyma; petioles slender, about 4 mm. in length; 
leaves at the ends of vigorous shoots broad-obovate, rounded or abruptly 
short-pointed at apex, thicker, more coarsely serrate, often 4 cm. long and 
2.5 cm. wide. Flowers opening early in April, 1.5-1.8 cm. in diameter, on 
slender pedicels, in compact few-flowered glabrous corymbs; calyx-tube 
broadly obconic, glabrous, the lobes oblong-ovate, gradually narrowed and 
acuminate, entire, sparingly villose on the inner surface; stamens 20, small, 
pale rose color; styles 2 or 3, surrounded at base by clusters of white hairs. 
Fruit ripening in October, on slender pedicels about 6 mm. long, in few- 
fruited clusters, short-oblong to slightly obovoid, crimson, lustrous, 8-12 
mm. long, with spreading calyx-lobes mostly deciduous from the ripe fruit; 
flesh yellow, dry and mealy; nutlets 2 or 3, ovoid, acute at apex, rounded at 
base, prominently ridged on the back, about 6 mm. long. 

A slender tree 7 or 8 m. high, with a tall stem 10-15 cm. in diameter, with 
dark red-brown bark covered with small closely appressed scales, slender 
pendulous smooth branches and slender bright red-brown glabrous branch- 
lets becoming gray in their second year, and armed with slender dark chest- 
nut-brown lustrous spines 3-4 cm. in length. 

Lovisrana: Winn Parish, low rich woods at the marble quarry near Winnfield, 
R. S. Cocks and C. 8. Sargent, April 6 and October 9, 1913. 

I am glad to associate with this handsome tree, which differs from other 
Cock-Spur Thorns in its head of gracefully drooping branches, the name of 
Reginald Woodhouse Somers Cocks, professor of botany in Tulane Univer- 
sity, tireless explorer of the flora of Louisiana. 


AESTIVALES 


This is one of the most distinct of the groups into which the species of 
Crataegus can be divided. The species all have large flowers in few-flow- 
ered simple corymbs, which open with or before the leaves unfold from Febru- 
ary to April; the stamens are normally 20, but flowers with 15 or 25 stamens 
occasionally occur; the styles vary from 3-5. The fruit ripens in spring or 
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summer and is scarlet, lustrous and short-oblong to subglobose, with thick 
yellow succulent subacid flesh; the nutlets vary from 8-5 and are small, 
rounded or slightly ridged and grooved on the back, with a broad prominent 
hypostyle extending to below the middle of the nutlet. The fruit is largely 
gathered for jellies and preserves. The species, which are small trees or 
shrubs, grow in shallow depressions filled with water during most of the 
year (“pond-holes”’). on the wet borders of streams and swamps, and in 
low wet woods. 

The name aestivalis in connection with a Crataegus was first used by 
Walter in 1788 who published in his Flora Caroliniana ‘‘ Mespilus aestivalis 
spinosa, foliis angulatis serratis, floribus corymbosis, baccis magnis rubris.” 
A specimen of this plant unfortunately is not found in Walter’s herbarium 
preserved in the British Museum, and it is impossible to do more than guess 
at the identity of his plant. Pursh referred it as a synonym to Crataegus 
coccinea L.: Nuttall did not mention it: Elliott doubtfully referred it to C. 
elliptica Pursh, and Elliott’s C. lucida, which he seems to have considered 
a Crus-galli species, is also probably Walter’s plant. The name Crataegus 
aestwalis was first used by Torrey & Gray, in 1840, but their description is 
of a plant of southwestern Georgia and western Florida which is not known 
in the coast region of South Carolina or Georgia, where there is a species of 
this group which might have been known to Walter as it now grows near 
Yemassee, South Carolina, and near Valdosta and Meldrim, Georgia, all 
within the region probably well known to Walter. Walter’s description as 
far as it goes describes this coast plant for the leaves at the ends of vigorous 
branches are “ angulatis serratis ” and the fruit is large and red; and it is 
therefore probably safe to use aestivalis as the specific name for the Atlantic- 
coast May Haw. If Walter’s name is not used Elliott’s C. lucida, if it were 
not a synonym, might perhaps be used for this tree, for there is no other 
Crataegus with ‘ corymbis simplicibus, plaucifloris ” now growing where 
he found his C. lucida, ‘‘on the margin of the Ogeechee River just where 
the tides cease to flow.” Meldrim is now at this point and May Haws are 
abundant there. Whether the C. lucida of Elliott is our plant or not Elliott 
certainly knew the May Haw which he believed was probably the Mespilus 
aestivalis Walt., for his description of it under C. elliptica Pursh leaves no 
doubt on this point. I did not know the Atlantic coast species until 1916 
when Mr. Harbison obtained abundant material, and in 1906 I described 
under the name of C. maloides a May Haw from the east coast of Florida 
which varies so little from the Georgia plant that it may be considered a 
variety; and this is true of two other May Haws also from Volusia County, 
Florida, C. cerasoides and C. luculenta which I described in 1913. 

The species of this Group may be arranged as follows: 

Leaves glabrous with the exception of the small tufts of axillary hairs on their lower 
surface. 

Leaves oblong-obovate, 3-5 cm. long; flowers in 2- or 3-flowered corymbs; stamens 

15-20; anthers pale pink; a tree with nearly straight sparingly armed branchlets. 
C. aestivalis. 
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Leaves broad-obovate, 1-2 em. long; flowers usually solitary; stamens 20; anthers 
dark rose color: a shrub rarely 2 m. high, with conspicuously zigzag branchlets 
coveted with spinés sn OS bee ee monantha. 

Leaves hoary tomentose below early in the season, becoming villose with rufous 
hairs most abundant on the midrib and veins; stamens 20; anthers deep rose 
ee oblong-obovate, acute or broad and rounded at apex, often slightly lobed 
above the middle, lustrous above; pedicels villose-pubescent . . . C. rufula. 

Leaves elliptic to oblong-cuneiform, narrowed at apex, dull above; pedicels 
glabrous: , uit nest oe lt eae CRE eee 

Crataegus aestivalis Sargent (not Torrey & Gray). — Mespilus aestivalis 
Walter, Fl. Car. 148, 1788. — ? Crataegus lucida Elliott, Sketch, 1. 548 
(1821). 

Leaves oblong-obovate, rounded or acute at apex, cuneate at base, 
coarsely serrate above the middle with glandular teeth, furnished below 
with small tufts of axillary hairs, otherwise glabrous, dark green and lus- 
trous above, yellow-green below, 3-5 cm. long, 1-2 cm. wide, short-petio- 
late, at the ends of vigorous shoots often laterally lobed. Flowers 2 cm. in 
diameter, in 2- or 3-flowered corymbs; calyx-tube narrowly obconic, gla- 
brous, the lobes short, acute, glabrous, eglandular; stamens 15-20; anthers 
pink or pale rose color; styles usually 3. Fruit on a short erect pedicel, 
usually solitary, short-oblong, 8-10 mm. long, the calyx persistent with 
erect lobes. 

A tree 7 or 8 m. high, with a tall stem 15-20 cm. in diameter, covered 
with pale flaky bark, erect or slightly spreading branches, and slender 
branchlets chestnut-brown and lustrous in their first year, becoming dull 
gray-brown the following year, and armed with stout spines 1.5-3 cm. in 
length. 

Geroreia: Effingham County, banks of the Ogeechee River near Meldrim, T. G. 


Harbison, April 12 and May 27, 1916; Lowndes County, near Valdosta, M. A. 
Huger, March, 1914. 

SOUTH CAROLINA: Hampton County, swamps on the Combahee River, near 
Yemassee, T. G. Harbison, March 15, 1916; Aiken County, near Aiken, H. W. 
Ravenel, March 18, 1880. 


Norrtu CAROLINA: Craven County, near New Bern, T.G. Harbison, April 20,1919, 

Crataegus aestivalis var. maloides, n. var.— Crataegus maloides Sargent, 
Trees and Shrubs, 1. 9, t. 5 (1902). 

Differing from the type in the hairs on the upper side of the midrib of the 
leaves, in the shape of the leaves on the end of vigorous shoots, sometimes 
broad-obovate, rounded and often 3-lobed at apex, in the longer acuminate 
calyx-lobes villose on the inner surface, and in the dark rose-colored anthers. 

FLoripA: wet prairies, near Seville, Volusia County, A. H. Curtiss, March, June 
and July, 1900 (No. 6679.) 

Crataegus aestivalis var. cerasoides, n. var. — Crataegus cerasoides Sar- 
gent, Trees and Shrubs, 11. 237 (1913). 

Differing from the type in the short white hairs on the upper surface of 
the young leaves, the longer acuminate calyx-lobes slightly villose on the 
inner surface, and often minutely serrate near the middle, the dark rose- 
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colored anthers and in the larger fruit on drooping pedicels, ripening in 
July and August. 

A shrub with numerous stems often 10 m. high, forming a round-topped 
head 10-12 m. in diameter. 

FLoripa: Volusia County, low wet often inundated prairies; Leon County, Brad- 
fordville; Hamilton County, Jasper; Gadsden County, Quincy. 

Crataegus aestivalis var. cerasoides f. luculenta, n. forma. — Crataegus 
luculenta Sargent, Trees and Shrubs, 1. 11, t. 6 (1902). 

Differing from the var. cerasoides in the more broadly obovate leaves, in 
the more numerous hairs on their upper surface while young, the rather 
smaller flowers, the smaller and less juicy fruit, ripening at the end of June 
or early in July, and in its often arborescent habit. 

Froripa: Volusia County, “‘Haw Creek.” | 

Crataegus rufula, nov. nom. — Crataegus aestivalis Torrey & Gray, N. 
Am. Fl. 1. 468, in part (1840), not Mespilus aestivalis Walter. 

Leaves oblong-obovate, acute or rounded at apex, gradually narrowed, 
cuneate and entire at base, finely crenately glandular-serrate, and often 
slightly lobed with short rounded lobes above the middle; covered above 
with soft pale hairs and whitish tomentose below when they unfold, and at 
maturity thick, dark green, lustrous and glabrous or slightly pubescent 
along the midrib on the upper surface, rufous pubescent especially on the 
midrib and veins on the lower surface, 2-8.7 cm. long and 1.8-3 cm. wide, 
rarely not more than 2.5 cm. long and 1.2 cm. wide; petioles slender, villose- 
pubescent with rufous hairs, occasionally glandular, 6-8 mm. in length; 
leaves at the ends of vigorous shoots oblong-obovate, rounded and short- 
pointed to elliptic and acuminate, laterally lobed or deeply 3-lobed at apex 
and often 6 cm. long and 3.8 cm. wide. Flowers appearing from the 10th 
to the end of March, 1.8-2.5 cm. in diameter, in mostly 3-5-flowered clus- 
ters, on villose pubescent pedicels about 8 mm. in length; calyx-tube broadly 
obconic, glabrous or villose-pubescent sometimes in the same cluster, the 
lobes gradually narrowed from a wide base, acuminate, entire or slightly 
glandular-serrate nearly to apex, glabrous or slightly pubescent on the 
outer surface; stamens 20; anthers dark rose color; styles 3-5, surrounded 
at base by a ring of white tomentum. Fruit ripening the end of May, often 
solitary on glabrous erect pedicels 6-12 mm. long, subglobose, scarlet, lus- 
trous, about 1.2 cm. in diameter, with yellow juicy subacid flesh, the calyx 
persistent, with erect lobes; nutlets rounded and only slightly grooved on 
the back, about 6 mm. long. 

A tree sometimes 10 m. high, with a tall trunk 20-25 cm. in diameter, 
covered with rough deeply furrowed dark bark, paler and less deeply 
furrowed on smaller and younger stems, stout, ascending and spreading 
branches forming a broad round-topped head, and slender slightly zigzag 
branchlets covered when they first appear with pale tomentum, glabrous 
or rusty tomentose until the early summer, becoming chestnut-brown, lus- 
trous and glabrous before autumn, and dull gray in their second year, and 
unarmed or armed with slender or stout straight spines 1.2-3.8 cm. in length. 
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Norra Carona. Wayne County, near Goldsboro, T. G. Harbison, April 10 and 
May 25, 1919. 

Grorcia. Dougherty County, near Albany, T. G. Harbison, April 16, 1917; De- 
catur County, Douglas Pond, near Bainbridge, G. R. Shaw, March 15, 1907, T. G. 
Harbison, May 29, 1909, May 8, 1919. 

Frorwa. Jackson County, Cottondale, T. G. Harbison, March 9, May 28, 1916, 
March 18, 19, 20, 1917, Round Lake, T. G. Harbison, March 8, 9, 18, May 25, 27, 
1917; Gadsden County, Quincy, R. M. Harper, March 15, 1910, T. G. Harbison, 
March 10, 1916. 

ALABAMmA. Houston County, near Dothan, T. G. Harbison, March 17, May 23, 
1917. 


SILVICOLAE 
Crataegus drymopila, nov. nom. — Crataegus silvicola Beadle in Bot. 
Gaz., xvui. 414 (1899), not Gandoger. $ 


In 1871 Gandoger published with a complete technical description in the 
Bull. Soc. Bot. France, xvi. 448, a Crataegus silvicola, a native of France, 
and this name is not therefore available for the species from our southern 
states. 


MOLLES 


Crataegus meridionalis, n. sp. 

Leaves elliptic to ovate or slightly obovate, acuminate, cuneate at the 
entire base, and coarsely often doubly serrate above with broad straight 
glandular teeth, coated below with hoary tomentum and covered above 
with short white hairs when they unfold, more than half grown when the 
flowers open from the first to the middle of April, and at maturity thin, 
yellow-green and scabrate on the upper surface, paler and villose-pubescent 
on the lower surface, especially on the slender midrib and primary veins, 
7-8 cm. long, and 4-5 em. wide; petioles slender, slightly wing-margined at 
apex, densely villose-pubescent with white hairs early in the season, becomi- 
ing glabrous or nearly glabrous, 1.5-2 cm. in length; leaves on the end of 
vigorous shoots broad-ovate to broad-elliptic, more coarsely serrate, occa- 
sionally slightly divided into short broad lateral lobes, often 8-9 cm. long 
and 6-7 cm. wide, with a stout midrib, and petioles broadly wing-margined 
at apex and 1-1.5 cm. in length. Flowers 1.5-2 cm. in diameter, on stout 
pedicels thickly covered like the narrow obconic calyx-tube with matted 
silvery white hairs, in broad compact many-flowered villose corymbs, with 
conspicuous glandular-serrate villose bracts and bractlets mostly persistent 
until after the flowers open; calyx-lobes narrow, acuminate, laciniately 
glandular-serrate, slightly villose-pubescent when the buds open; stamens 
20; anthers white; styles 3-5, surrounded at base by a broad ring of white 
tomentum. Fruit ripening from the middle to the end of September, on 
elongated slender puberulous pedicels, in few-fruited drooping red-stemmed 
clusters, short-oblong to subglobose, rounded at the ends, scarlet, 1-1.2 cm. 
in diameter, the calyx persistent, much enlarged, with erect or spreading 
conspicuous lobes; flesh thin, dry and mealy; nutlets 3-5, rounded at base, 
acute at apex, ridged on the back with a high rounded ridge, 7-8 cm, long, 
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A tree often 7-8 m. high, with a trunk 15-20 cm. in diameter, covered 
with dark bark slightly divided by shallow fissures into broad thin plates, 
spreading ashy gray branches forming a round-topped head, and slender 
zigzag branchlets, covered when they first appear with long white hairs, 
soon glabrous, orange-brown or reddish brown during their first season and 
dull gray the following year, and armed with numerous straight slender 
purple spines 2-6 cm. in length. 

ALABAMA : Hale County, near Gallion, T. G. Harbison, April 17 and September 21, 
1915 (type). 

Mississrpptr: Oktibbeha County, Starkville, T. G. Harbison, April 7, 1913; Noxu- 
bee County, Brookville, 7. G. Harbison, May 3, 1915. 


Crataegus noelensis, n. sp. 

Leaves ovate to oval, acute, acuminate or rarely rounded at apex, acutely 
or broadly cuneate at base, and coarsely doubly serrate with straight teeth, 
covered above with short white hairs and densely villose-pubescent below 
when they unfold, more than half grown when the flowers open at the 
end of April, and at maturity dark yellow-green, smooth and glabrous on 
the upper surface, villose-pubescent on the lower surface, 5-8 cm. long, 
and 3-6 cm. wide, with a prominent midrib and thin conspicuous primary 
veins; petioles slender, slightly wing-margined at apex, hoary tomentose 
early in the season, becoming glabrous, 1-3 cm. in length; leaves at the end 
of vigorous shcots broadly ovate, acuminate, rounded or cuneate at the 
broad base, more coarsely serrate, usually laterally lobed with short broad 
acuminate lobes, and often 9 em. long and 7-8 cm. wide. Flowers 2 cm. 
to nearly 2.5 cm. in diameter, on short pedicels densely covered like the 
narrow obconic calyx-tube and the compact 5-10-flowered corymb with 
long matied white hairs; calyx-lobes slender, long-acuminate, minutely 
glandular-serrate, slightly villose; stamens 5-10, usually 10; anthers rose 
color; styles 3-5, surrounded at base by a broad ring of pale tomentum. 
Fruit ripening in September, on slender drooping pubescent pedicels, sub- 
globose, orange-red, about 1 cm. in diameter, the calyx prominent with a 
short tube and spreading closely appressed lobes; flesh thin, soft and yellow; 
nutlets 3-5, rounded at base, narrowed and rounded at apex, slightly 
grooved on the back, 5-6 cm. long. 

A tree 6-7 m. high, with a trunk sometimes 15 cm. in diameter, spreading 
branches forming a broad flat or round-topped head, and stout zigzag 
branchlets coated when they first appear with matted white hairs, reddish 
brown, pubescent or puberulous during their first season and gray the fol- 
lowing year, and armed with few or many slender straight purple lustrous 
spines 2-7 cm. in length, sometimes persistent and compound on old trunks. 

Missourr: McDonald County, near Noel, B. F. Bush, August 8, October 12, 1908 
(No. 6), April 24, 1909 (Nos. 5488, 5509), April 21, 22, 1915 (Nos. 7474, 7485, 7486, 
7487), May 10, 1915 (No. 7528); E. J. Palmer, September 3, 1913 (No. 4097, type), 
April 30, 1914 (No, 5433), 


254 JOURNAL OF THE ARNOLD ARBORETUM [voL. 1 


COCCINEAE 


Crataegus Holmesiana var. tardipes, n. var. — Crataegus tardipes Sargent 
in Ontario Nat. Sci. Bull. No. 4, 51 (1908). 

The late ripening fruit first called my attention to this tree and led me 
to describe it as a species. This character, however, has little morphological 
value. It differs, too, from C. Holmesiana Ashe in its darker green leaves 
rougher on the upper surface, larger flowers on often villose pedicels, and in 
the shorter pedicels of the more constantly obovoid fruit. In size, habit, 
and in the bark of the trunk and branchlets this tree does not differ from 
C. Holmesiana with which it grows in Ontario, the Province of Quebec and 
in central and western New York, and can best perhaps be considered a 
variety of that species. à 


Crataegus pedicellata var. gloriosa, n. var. — Crataegus gloriosa Sargent 
in Rep. N.Y. State Mus. 122, 79 (1908). 

The rather larger flowers with pink, not deep rose-colored anthers, the 
somewhat larger more lustrous fruit usually mamillate at base, and ripening 
a few days earlier, the convex leaves and the somewhat paler bark of the 
trunk, led me at one time to consider this tree specifically distinct from 
C. pedicellata Sargent. Having seen more of the trees growing near Roches- 
ter, New York, which is the only place where C. gloriosa has been found, I 
now believe that it is best considered a variety of C. pedicellata which is 
common in the same region. 


NEW SPECIES, VARIETIES AND COMBINATIONS FROM THE 
HERBARIUM AND THE COLLECTIONS OF THE ARNOLD 
ARBORETUM ! 


ALFRED REHDER 


SAXIFRAGACEAE (continued) 
Ribes L. 


Ribes vulgare Lam. f. variegatum, comb. nov. — Ribes rubrum 3. varie- 
gatum Weston, Bot. Univ. 1. 244 (1770). — Ribes rubrum var. Schmidt, 
Oester. Baumz. 11. 44, t. 93 (leaf) (1794). — R. rubrum 6, foliis luteo-varie- 
gatts Du Hamel apud Loudon, Arb. Brit. 11. 977 (1838). — R. rubrum 3, 
folits aureo-marginatis Hort. apud Kirchner in Petzold & Kirchner, Arb. 
Muse. 414 (1864).— R. rubrum aureo-marginatum hort. apud Schelle in 
Beissner, Schelle & Zabel, Handb. Laubholz-Ben. 143 (1903). 

Of the common currant Miller in his Catalogus plantarum, pp. 64, 65 
(1730) enumerates 3 different variegated forms: 1. Ribes; vulgaris, foliis ex 
luteo variegatis — 2. Ribes; vulgaris, foliis ex albo variegatis. — 3. Ribes; 
fructu albo, foliis ex albo variegatis. The leaf figured by Schmidt is 

1 Continued from p. 210. 
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broadly and irregularly margined with yellowish white, and represents 
probably the most common form. Weston does not mention the color, 
he simply calls his form “striped-leaved Currant-tree.” 


R. vulgare f. striatum, comb. nov.— R. rubrum Y. baccis variegatis 
Wallroth, Sched. Crit. 107 (1822). — R. rubrum B. variegatum Berlandier 
in De Candolle, Prodr. m1. 481 (1828), non Weston. — R. rubrum ld. 
striatum Kuntze, Taschen-Fl. Leipzig, 236 (1867). 

This form has fruits striped red and yellow. 


X Ribes holosericeum Otto & Dietr. var. pallidum, var. nov. — R. palli- 
dum Otto & Dietrich in Allgem. Gartenzeit. x. 268 (1842). — Hedlund in 
Bot. Not. 1901, 102. — Janczewski in Bull. Acad. Sci. Cracovie, 1901, 
298; 1. c. 1904, 24; Mém. Soc. Phys. Hist. Nat. Genève, xxxv. 480, f. 183 
(Monog. Gros.) (1907). — R. ciliatum Kitaibel apud Kanitz in Linnaea, 
xxxI1. 480 (1863). — R. Kitaibelii Doerfler, Herb. Norm. No. 4264 (1902). 

According to Janczewski R. holosericeum is a hybrid between R. rubrum 
L. and R. petraeum Wulf. var. caucasicum (=var. Biebersteinit Schneid.), 
while R. pallidum is a hybrid between R. rubrum and R. petraeum var. 
bullatum Jancz. Both hybrids have therefore the same species as parents, 
and must be classed under one binominal. As R. holosericewm precedes the 
other hybrid in the original publication, it may stand as the main name. 


Ribes odoratum Wendl. var. serotinum, comb. nov. — R. flavum Colla 
in Mem. Accad. Torino, xxx. 114, t. 18 (Hort. Ripul. apx. m1.) (1828), 
non Berlandier. — R. fragrans Loddiges, Bot. Cab. xvi. t. 1533 (1829), 
non Pallas. — R. aureum B. serotinum Lindley in Trans. Hort. Soc. vir. 242 
(1830). — R. aureum y. sanguineum Lindley, |. c. — R. intermedium Janc- 
zewski in Bull. Acad. Sci. Nat. Cracovie, 1910, 86, vix Chrysobotrya inter- 
media Spach. — R. aureum var. intcrmedium Janczewski, |. c. 91, fig. 2 
(1910). — À. aureum acerifolium Hort. Spaeth ex Janczewski, L. c., pro syn. 

This variety differs chiefly in its spreading, not reflexed or revolute 
sepals, narrower, less red petals and globular purple-brown fruit. Coville 
& Britton (in N. Am. FI. xxm. 204 [1908]) place Chrysobotrya intermedia 
Spach under typical R. aureum which seems correct according to the origi- 
nal description and figure, while Janczewski places it under his R. aureum 
grandiflorum which is identical with R. odoratum Wendland. 


Ribes Ruizii, nom. nov. — R. glandulosum Ruiz & Pavon, FI. Peruv. 
ul. 13, t. 233B (1802), non Grauer, 1784. — Berlandier in Mém. Soc. Phys. 
Sci. Hist. Nat. Genève, ur. pt. 2, 59, t. 2, fig. 20 (1826); in De Candolle 
Prodr. ut. 481 (1828). — Gay, FI. Chil. ur. 33 (1847). — Philippi in Linnaea 
xxv. 647 (1856). — Reiche, Fl. Chil. mr. 42 (1902). — Janczewski in 
Mém. Soc. Phys. Hist. Nat. Genéve, xxxv. 430, fig. 144 (1907). 

CuiLe, BoLiviA, ARGENTINE. 

Ruiz & Pavon’s name R. glandulosum is preoccupied by the valid R. 
glandulosum Graver (1784), the oldest name for the species generally known 
as R. prostratum L’Héritier (1785). 
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HAMAMELIDACEAE 


Parrotiopsis Jacquemontiana, comb. nov. — Fothergilla involucrata 
Falconer in Proc. Linn. Soc. 1. 18 (1839), sine descriptione, in Royle, Tl. 
Bot. Himal. introd. xxv. (1839), sine descriptione. — Niedenzu in Engler 
& Prantl. Nat. Pflanzemfam. ur. 2a, 126 (1891). — Parrotia J acque- 
montiana Decaisne in Jacquemont, Voy. vi. 73, t. 82 (1844). — Brandis, For. 
Fl. 216, t. 28 (1874). — Clarke in Hooker f., Fl. Brit. Ind. 11. 426 (1879). — 
Hooker f. in Bot. Mag. cxxu. t. 7501 (1896). — Parrotiopsis involucrata 
Schneider, ll. Handb. Laubholzk. 1. 429, fig. 274h-1, 275b (1905). — Baas 
Becking in Mededeel. Landbouwhoogesch. Wageningen, xiv. 104, t. 3 
(1918). : 

Parrotiopsis first proposed as a subgenus of Foithergilla by Niedenzu 
in 1891 (1. c.) is probably best regarded with Schneider as a distinct genus, 
as it differs in its floral character as well from Fothergilla as from Parrotia, 
though it is apparently nearer to the former from which it differs only in 
the capitate inflorescence supported at the base by large bracts, in the less 
numerous stamens with linear not club-shaped filaments, while from Par- 
rotia it is distinguished by the upright more numerous stamens with sub- 
quadrangular yellow anthers opening laterally by two longitudinal valves 
and by the stellate pubescence. The specific name, however, accepted by 
Schneider cannot stand, as the name F. involucrata is in neither one of the 
two places cited above accompanied by a description. 


Hamamelis vernalis Sargent f. tomentella, forma nov. 

A typo recedit foliis subtus praesertim ad nervos dense tomentellis vel 
subtomentosis, pilis fasciculatis e pilis villosis 0.5-1 mm. longis compositis. 

OxiaHoma. Le Flore County: Poteau, July 12, E. J. Palmer 
(No. 8260, type), near Page, September 9, 1913, G. W. Stevens (No. 2640). 

Missourt. Monteer, October 25, 1908, B. F. Bush (No. 5344). 

The same form has appeared among plants introduced from Swan, 
Missouri, and is growing now at the Arboretum. Like the type this form 
varies in the color of the under side of the leaves from green to glaucous. 


ROSACEAE 


Physscarpus australis, comb. nov. — ? Spiraea caroliniana Marshall, 


Arbust. 146 (1785), nomen. — Opulaster australis Rydberg in N. Am. FI. 
XXII. 242 (1908). 


Virginia to South Carolina. 

This species seems to be well distinguished from P. opulifolius Maximo- 
wicz by the stellate-tomentose receptacle and sepals, by the shorter, abruptly 
pointed follicles and the smaller and broader leaves. 


Physocarpus stellatus, comb. nov. — Spiraea opulifolia x. ferruginea 
Nuttall apud Torrey & Gray, Fl. N. Am. 1. 414 (1840). — Neillia opuli- 
folia var. ferruginea S. Watson, Bibl. Ind. 1. 290 (1878). — Opulaster 
stellatus Rydberg in Small, Fl. Southeast. St. 513 (1903); in N. Am. FI. 
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XXII. 243 (1908). — Physocarpus ferrugineus Daniels in Univ. Missouri 
Stud. Sci. 1. 291 (1907). — Opulaster alabamensis Rydberg in N. Am. FI. 
XXII. 243 (1908). 

Georgia to Florida and Alabama. 

This species is well distinguished from P. opulifolius by the stellate- 
pubescent carpels and the stellate pubescence of the young branchlets and 
of the under side of the leaves, but I am unable to separate from it specifi- 
cally Opulaster alabamensis Rydberg. Specimens of that species from the 
type locality differ only in the generally narrower and more pointed leaves, 
those of the shoots often acuminate, those of the flowering branchlets usu- 
ally acute; the flowers are somewhat larger and the follicles number usu- 
ally five. On the plants growing in this Arboretum which were raised from 
seed collected in 1906 at the type station of O. alabamensis, the bracts of 
the inflorescence are leafy, narrowly elliptic to oblong-lanceolate, entire 
or with few coarse teeth, pubescent and 4-8 mm. long and mostly per- 
sistent until autumn, while on wild specimens the bracts are small and 
caducous. 


Neillia longeracemosa Hemsl. var. lobata, var. nov. 

A typo differt foliis minoribus 2.5-4.5 cm. longis manifeste 3-lobatis et 
apicem versus inciso-lobulatis et grossius serratis, subtus costa media basin 
versus pubescente excepta glabris, stipulis saepe pauci-denticulatis. 

CHINA. Szechuan austr.: “inter Oti et Jenyan Hsien prope Quentui 
in dumetis” alt. 2900 m., June 4, 1914, C. Schneider (No. 3558). 

This form appears at the first glance very distinct from other species 
of the genus Neillia on account of the small deeply lobed leaves, the sinuses 
of the basal lobes reaching about halfway to the middle, but the flowers 
agree exactly with those of N. longeracemosa, while the leaves and the stipules 
resemble closely those of Stephanandra incisa Zabel. 


Neillia sparsiflora, sp. nov. 

Frutex ramis gracilibus teretibus pallide rubro-brunneis; ramuli juniores 
setoso-glandulosi ceterum glabri; gemmae fuscae, glabrae: folia ovata, 
caudato-acuminata, basi rotundata vel leviter subcordata, argute et partim 
dupliciter serrata, basi lobis brevibus instructa, sursum lobulata, 4-6.5 cm. 
longa et 3-4.2 cm. lata, supra laete viridia, glabra, subtus pallidiora et ad 
costam et venas spatsissime pilosa et stipitato-glandulosa; petioli graciles, 
0.8-1.2 cm. longi, sparse stipitato-glandulosi et sup~a pubescentes; stipu- 
lae ovato-lanceolatae, petiolum dimidium vix aequantes, sparse serratae: 
inflorescentia circiter 4-flora, pedunculo incluso circiter 3.5 cm. longa, 
rhachi gracili flexuosa, ut pedunculus et pedicelli 3-4 mm. longi setoso- 
glandulosa; bracteae late lanceolatae, margine sparse setoso-glandulosae, 
pedicellos subaequantes vel paulo longiores; receptaculum campanulatum 
vel cylindrico-campanulatum, 6-7 mm. longum et 4-5 mm. crassum, 
extus glabrum, intus circa medium pilis sparsis annulum formantibus in- 
structum ; sepala ovata-lanceolata, acuminata, intus dense, extus versus 


apicem sparse villosula, 4 mm. longa; petala ovalia, 5 mm. longa, apice 
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eroso-denticulata et sparse ciliolata; stamina 20, longiora petalis circiter 
triente breviora, antheris ochraceis; ovarium ellipsoideum, supra medium 
dense villosum; stylus basi villosus, staminibus longioribus paulo brevior; 
ovula circiter 9: fructus non visus. 

Proxima videteur N. sinensi Oliver, sed ramulis et petiolis rachique se- 
toso-glandulosis, petiolis longioribus, racemo paucifloro, receptaculo 
campanulato facile distinguitur. 

CHINA. Yunnan: Kou-ty, circa prope Pe-yen-tsin, 1917, Siméon Ten 
(No. 462). 

This species differs from all Neillias known to me in the setose glandu- 
lar branchlets, petioles and inflorescence. With N. sinensis Oliver and N. 
ribesioides Rehder it agrees in the glabrous receptacle, but both species 
differ in their many-flowered racemes, cylindric receptacle and in the 
ovary being pubescent only at the apex; the former species differs further 
in the short petioles about 5 mm. long, and N. ribesioides in the short, 
ovate, acutish and mucronulate sepals and in the pubescent under side of 
the leaves. 


Spiraea prunifolia Sieb. & Zucc. var. hupehensis comb. nov. — S. hypert- 
cifolia var. hupehensis Rehder in Sargent, Pl. Wilson. 1. 439 (1913). 

A reéxamination of Wilson’s No. 1754 and No. 2754 have convinced me 
that these specimens do not belong to S. hypericifolia from which they differ 
considerably in their short stamens which are only about one third as long 
as the petals, while in S. hyperictfolia they are about as long as the petals. 
Furthermore the leaves are elliptic-oblong and bright green and do not 
show the tendency toward the obovate shape and the grayish color char- 
acteristic of S. hypericifolia. From typical S. prunifolia the variety dif- 
fers chiefly in the glabrousness of the leaves and in the serration which is 
reduced to 1-4 teeth on each side near the apex. 

The true S. hypericifoha occurs in northern China, being represented 
in our collection by a specimen collected May, 1910, near Yenan Fu, Shensi, 
by Wm. Purdom (No. 346). 


Spiraea Martinii Léveillé in Fedde, Rep. Spec. Nov. 1x. 321 (1911). — 
S. fulvescens Rehder in Sargent, Pl. Wilson. 1. 439 (1913), non Dippel (1893). 

Cuina. Yunnan: Mengtze, barren dry hills, alt. 5000 ft., 4. Henry 
(No. 10662); Pe-yen-tsin, in collibus Ta-song-pin, April 4, 1916, Siméon 
Ten (No. 39, frutex 1.5 m. altus); Yunnan-Fu, in vallibus dumosis, alt. 
2000 m., April 29, 1916, O. Schoch (No. 54). 

The study of additional material has convinced me that my S. fulves- 
cens is not specifically different from S. Martini Léveillé of which, however, 
I have not seen the type. This is in so far fortunate, as the name S. ful- 
vescens Rehder could not have been retained on account of the older homo- 
nym S. fulvescens Dippel which is a hybrid of the Spiraria-group. Siméon 
Ten’s specimen differs from the original description in the more pubescent 
leaves and in their grayish green, not glaucous under side, while Schoch’s 
No. 54 differs in the smaller, not 3-lobed leaves and in the less pubescent 
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branchlets; none of these specimens shows the peculiar fulvescent spurs of 
Henry’s No. 10662. 


Spiraea Schochiana, sp. nov. 

Frutex ut videtur erectus ramis arcuatis; ramuli juniores dense fulvo- 
villosi, annotini prominenter striati et angulati; gemmae ovoideae, acutius- 
culae, perulis imbricatis pubescentibus obtectae: folia elliptica vel obovato- 
elliptica, acutiuscula vel obtusiuscula et mucronata, basi late cuneata, 
circiter 1.5 cm. longa, utrinque dentibus 1-5 mucronulatis instructa, supra 
opace viridia, sparse lanuginosa, subtus tomento lanuginoso-villoso initio 
fulvescente demum cinerascente et epidermate glaucescente papillosa 
obtecta, utrinscecus nervis 3-4 instructa; petioli 1-2 mm. longi, dense 
villosi: flores albi in corymbo composito multifloro convexo denso 2.5-3.5 
cm. diam. ramulos plurifoliatos terminante; pedunculi pedicellique 1-2 
mm. longi et receptaculum dense fulvescenti-villosa: sepala triangularia 
intus extusque villosula; petala suborbicularia, 1.8 mm. lata; stamina 25- 
30, longiora petalis subaequilonga; discus conspicuus, 10-lobatus; recepta- 
culum intus villosa; carpella apice longe villosa pilis longis partim stylum 
fere aequantibus, ad ventrem tantum parce pilosa; styli sepalis paulo 
breviora: carpella matura desiderantur. 

Cura. Yunnan: district of Yunnan Fu, “ in silvis versus bor. occ.,” 
alt. 2200 m., March 14, 1916, O. Schoch (No. 84). 

This species is closely related to S. Henryi Hemsley which chiefly differs 
in the terete branchlets, the less dense pubescence of all parts, the much 
larger and looser inflorescence, the slenderer pedicels 2-6 mm. long and 
in the carpels being pubescent on the back. I should have considered this 
species a variety of S. Henryi with a denser pubescence and a smaller, more 
compact inflorescence, but for its strongly angled shoots, a character of 
importance in the genus. In its angled branchlets it agrees with S. canes- 
cens Don, which, however, differs markedly in its winter-buds with only 
2 exposed scales, in the smaller, less pubescent, entire or slightly toothed 
leaves and in the grayish not fulvescent pubescence. In its general appear- 
ance the new species has a close resemblance to S. chinensis Maximowicz, 
but the inflorescence of that species is a simple umbel-like raceme. 


Spiraea Teniana, sp. nov. 

Frutex erectus 1-3-metralis; ramuli hornotini initio minute et laxe 
puberuli, mox glabri et fusco-rubri, teretes, annotini brunnei; gemmae 
breves, perulis 2 exterioribus glabris obtectae, interioribus accrescentibus 
foliaceis margine ciliolata excepta glabris: folia elliptica vel elliptico-ovata, 
acuta, basi late cuneata, 2-2.8 cm. longa, tertia vel quarta parte inferiore 
excepta argute subsimpliciter serrata dentibus late ovatis acutis et inter- 
dum latere exteriore denticulo unico instructis, supra obscure viridia, 
glabra, subtus pallida, sed vix glaucescentia, ad costam basin versus sparse 
accumbenti-pilosa et margne basin versus ciliolata, utrinsecus nervis 4-6 
subtus elevatis et venulis leviter elevatis instructa; petioli 1-2 mm. longi, 
fere glabri: flores hermaphroditi, albi, vix 4 mm. diam. in corymbis com- 
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positis densis 2-3 cm. diam. et ramulos adscendentes 7-13 cm. longos ter- 
minantibus; pedunculi pedicellique et receptaculum accumbenti-pilosula; 
ramuli 2-3 inferiores bracteam foliaceam supra basin vel circa medium 
gerentes; sepala triangularai, acutiuscula, mucronulata, 1 mm. longa, glabres- 
centia; petala suborbicularia, 1.5 mm. longa; stamina valde inaequalia, 
breviora petala subaequantia, longiora ad 4 mm. longa; discus irregulariter 
crenulatus; receptaculum intus minute sericeo-pubescens; carpella basi 
tantum et ad ventrem sparse pilosula; styli sepala paulo superantes: follicula 
matura desiderantur. 

CHINA. Yunnan bor.-occ.: -circa Pe-yen-tsin, in silvis Tie-so, Jun. 
22, 1916, Siméon Ten (No. 165). 

This species seems most closely related to S. vacciniifolia D. Don which 
differs chiefly in the densely villous inner bud-scales of the winter-buds, 
in the slenderer petioles, in the entire or crenately serrate leaves and in the 
larger and looser densely villous inflorescence. It also resembles S. bella 
Sims, but that species is at once distinguished by its dioecious flowers. 


Spiraea virginiana Britt. var. serrulata, var. nov. 

A typo recedit foliis majoribus et latioribus elliptico-oblongis 4-7 cm. 
longis et 1.5-3 cm. latis plerisque supra medium serrulatis, rarius versus 
apicem tantum pauci-serrulatis, corymbis 5-13 em. latis. 

Nortu CAROLINA. Macon County: Franklin, on river bank, July 2, 
1919, T. G. Harbison (No. 208, type; shrub 2 m. tall); banks of Little 
Tennessee River, same date and same collector (No. 209; a straggling much- 
branched shrub with flowering wands 1.25 m. long). 

This new variety on account of its larger and broader leaves serrulate 
above the middle and of the large inflorescence looks quite distinct from 
typical S. virginiana, but in all other characters it agrees with the type. A 
specimen from Buncombe County collected by T. G. Harbison on the same 
date is intermediate between the type and the variety. 


Holodiscus franciscanus, comb. nov. — Sericotheca franciscana Rydberg 
in N. Am. Fl. xx. 268 (1908). 

This species is certainly very closely related to H. discolor Maximowicz 
and may possibly be a variety of that species, but the firmer texture of the 
usually narrower leaves, less deeply toothed and more often with simple 
teeth and the short, triangular-ovate and acute sepals serve to distinguish 
it from H. discolor. 

The numerous species described are often difficult to distinguish on 
account of the occurrence of intermediate forms; of those I have seen I am 
unable to separate specifically Sericotheca obovata Rydberg from H. gla- 
brescens (Greene) Heller, and Sericotheca concolor Rydberg from H. micro- 
phylla Rydberg. 

Pyracantha discolor, sp. nov. 

Frutex 1.5-3 m. altus; ramuli juniores fulvo-tomentosi, annotini et vetus- 
tiores glabri et fusco-purpurei-lucidi, interdum in spinas circa 1 cm. longas 
mutati: folia ovalia vel elliptica vel oblonga, obtusa, rarius acuta vel emar- 
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ginata, pleraque mucronulata, basi cuneata vel late cuneata, vel interdum 
fere rotundata, 2-6 cm. longa, integra vel rarius minute crenato-serrulata, 
supra laete viridia, subtus pallida vel glaucescentia, nervis fere obsoletis, 
initio praecipue subtus ad costam mediam villosa, mox glabra; petioli 3-8 
mm. longi, initio pubescentes, demum glabri vel fere glabri; corymbi multi- 
flori, 3-4 cm. diam.; pedicelli glabri, graciles, 0.3-1 em. longi; flores albi, cir- 
citer 8 mm. diam.; receptaculum glabrum; sepala semiorbicularia vel ovata, 
apiculata, sparse pubescentia, erecta; petala rotundato-obovata; stamina 
fere 20, petalis breviora, antheris flavidis; discus lanatus; carpella 5, apice 
villosa: fructus tantum immaturi visi. 

Cuina. Hupeh: Fang Hsien, side of streams, alt. 300 m., June, 1907, 
E. H. Wilson (Arnold Arb. Exp. No. 2986, type); same locality, July, 1910, 
E. H. Wilson (Veitch Exp. No. 349, quoad unum specimen florens, altero 
spec. florente et spec. fructifero exclusis); north and south of Ichang, alt. 
300-1300 m., May 26, 1907, E. H. Wilson (Arnold Arb. Exp. No. 662, 
specimine fruct. excluso). Kwei-chou: “inter oppida Tuyän et Patschai 
prope vicum Dodjie, in silva xerophila collis,’’ alt. 700 m., Jul. 13, 1917, 
H. Handel-Mazzetti; “prope urbem Kutschou, in silvis frondosis templi 
Yanggu-miau,” alt. 300 m., July 20, 1917, H. Handel-Mazzetti; “‘in silva 
frondosa collis Nanyo-schan pr. urb. Kweiyang,” alt. 1200 m., July 4, 
1917, H. Handel-Maszetti. 

This new species is well characterized by its glabrous, entire or nearly 
entire leaves, pale or glaucescent and indistinctly veined beneath. It is 
most closely related to P. Gibbsii A. B. Jackson which differs in its obovate 
to obovate-oblong or spatulate leaves, gradually narrowed toward the base, 
coarsely crenate, light green beneath and with distinct secondary veins and 
in tke quite glatrous sepals. In the entire or nearly entire leaves and in 
their oblong shape it resembles C. angustifolia Schneider, but that species 
differs in the tomentose pubescence of the under side of the much nar- 
rower leaves and of the denser and few-flowered inflorescence. The three 
specimens from Kwei-chou agree with the type specimens in the size and 
shape of the leaves, while Wilson’s Nos. 349 and 662 have smaller leaves, 
not more than 3 cm. long and occasionally acutish or acute. 


Pyracantha Koidzumii, comb. nov. — Cotoneaster formosana Hayata 
in Jour. Coll. Sci. Tokyo, xxx. art. 1, 101 (Mat. Fl. Formos.) (1911); Icon. 
Pl. Formos. 1. 244 (1911). — Kanehira, Trees Formosa, 213, fig. (1917); 
ed. 2, 213, fig. (1918). — Cotoneaster Koizumi Hayata in Jour. Coll. Sci. 
Tokyo, xxx. art. 1, 101 (Mat. Fl. Formosa) (1911); Icon. Fl. Formos. 1. 
244 (1911). — Kanehira, Trees Formosa, 213 (1917). — Cotoneaster 
Koidzumii Koidzumi in Jour. Coll. Sci. Tokyo, xxx1v. art. 2, 35 (1913), 
includ. syn. C. formosana. — Cotoneaster taitoensis Hayata in Jour. Coll. 
Sci. Tokyo, xxx. art. 1, 102 (Mat. Fl. Formosa) (1911); Icon. Pl. Formos. 
245 (1911). — Koidzumi in Jour. Coll. Sci. Tokyo, xxx1v. art. 2, 36 (1913). 
— Kanehira, Trees Formosa, 214 (1917). — Pyracantha formosana Kane- 
hira, Trees Formosa, ed. 2, 213 (1918), pro synon. 
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Formosa. East Coast: Pinan to Dakusui, between Pinan and Karenko, abun- 
dant in stony areas of river mouth, Nov. 18, 1918, E. H. Wilson (No. 1128); Pinan 
and Taito (ex Hayata): 

The three species described by Hayata differ only by slight and partly 
accidental individual differences and Mr. Wilson who has seen the type 
specimens in Toyko says that they undoubtedly belong to the same species. 
Kanehira in the second edition of his Trees of Formosa (which does not differ 
from the first except in a few nomenclatorial changes) had inserted after C. 
formosana, acting on the suggestion of Mr. Wilson that the species belongs 
to Pyracantha, in parenthesis the name Pyracantha formosana, but as five 
years earlier Koidzumi had already united C. formosana and C. Koizumi 
under the name C. Koidzumit,.and as his choice cannot be modified ac- 
cording to art. 46 of the International rules,.though C. formosa has pre- 
cedence on the page, the specific name “ Koidzumii ” is the correct name 
if the two species are united. Moreover, Pyracantha formosana Kanehira 
is not a valid publication, being cited only as a synonym. 


Crataegomespilus Dardari Simon-Louis var. Asnieresii, comb. nov. — 
Crataego-Mespilus “ Jules d’Asniéres ” Simon-Louis apud Jouin in Jardin, 
1899, 22.— Crataegus Oxyacantha X Mespilus germanica 2. Asnieresi 
Koehne in Gartenfl. L. 632 (1901). — Crataego-Mespilus Dardari cratae- 
goides Zabel in Beissner, Schelle & Zabel, Handb. Laubholz-Ben. 180 
(1903). — Crataegomespilus Asnieresii Schneider, Ill. Handb. Laubh. 1. 765, 
fig. 483c-n, 4344—-c (1906). — Bean in Kew Bull. Misc. Inform. 1911, 268, 
fig. 2.— Beck in Reichenbach, Icon. Fl. Germ. xxv. 31, t. 109 (1914?).— Ber- 
ger in Gartenwelt, xx 481, fig. la-d (1916). — Mespilus germanica X mono- 
gyna B. Asnierest Ascherson & Graebner, Syn. Mitteleur. F1. vr. 2. 46 (1906). 

As C. Asnieresii Schneider is of the same parentage as ©. Dardari and 
even originated on the same tree, it must be treated as a variety of the 
older C. Dardari. 


X Crataegomespilus Gillotii, comb. nov. — Crataegus oxyacantho-ger- 
manica Gillot in Bull. Soc. Bot. France, xxi. xtv (1876), excl. synon.; in 
Bull Herb. Boiss. 11. apx. 1v. 18 (1894), pro parte. — Cratae-Mespilus Gil- 
lotta G. Beck in Reichenbach, Icon. FI. Germ. xxv. 30, t. 107 (1914). 

Beck placed this plant, apparently a hybrid between Mespilus germanica 
and Crataegus monogyna under Cratae-Mespilus, a name proposed by 
Camus in 1899 (in Jour. de Bot. x11. 326) for the hybrid between Mepilus 
germanica and Crataegus Oxyacantha first described as Mespilus grandi- 
fiora Smith, but a year earlier Jouin had proposed (in Compt. Rend. Congr. 
Hort. Paris, 9) the name Crataego-Mespilus for graft hybrids between 
Mespilus germanica and Crataegus moncgyna. As both generic names are 
intended for intermediate forms between the same genera, they should be 
considered synonymous and the oldest name adopted as valid. It seems, 
however, advisable to keep sexual hybrids and graft hybrids between the 
same species distinct under different specific names, and to retain in this 
case for the sexual hybrids between Crataegus monogyna and Mespilus 
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germanica the name C. Gillotii, while C. Dardari is restricted to the graft 
hybrids between the same species. 


Crataegus monogyna f. biflora, comb. nov. — C. Oxyacantha 7. biflora 
Weston, Bot. Univ. 1. 79 (1770). — Mespilus Oxyacantha praecox Dumont 
de Courset, Bot. Cult. ed. 2, v. 453 (1811). — Crataegus Oxyacantha 25. 
praecox Hort. apud Loudon, Arb. Brit. 11. 833 (1838).— C. monogyna 
var. praecox Henry in Elwes & Henry, Trees Gr. Brit. Irel. vir. 1736 (1913), 
non Dippel (1892). 

Though Weston’s description of this form may be considered insufficient, 
for his designation of the form as “ biflora ” can mean either two-flowered 
or twice flowering, the citation of the vernacular name “ Glastonbury 
Thorn” should be sufficient for identification. Moreover, the name 
““ praecox ” under Crataegus monogyna is preoccupied by C. monogyna var. 
praecox Dippel (1892) which is not based on any previously published name 
and according to the description is entirely different from the Glaston- 
bury Thorn and apparently not a form of C. monogyna. 


Crataegus pentagyna Waldst. & Kit. var. Oliveriana, comb. nov. — 
Mespilus Oliveriana Dumont de Courset, Bot. Cult., ed. 2, v. 454 (1811). — 
Crataegus Oliviriana (sic) Bose in Nouv. Cours Agric. ed. 2, 11. 222 
(1821). — C. Oliveriana Bean, Trees & Shrubs Brit. Isl. 1. 431 (1914). — C. 
Oxyacantha var. Oliveriana Lindley in Bot. Reg. xx. t. 1933 (1837). — 
Loudon, Arb. Brit. 1. 831, fig. 606 (1838). 

This is apparently only a variety of the variable C. pentagyna Waldstein 
& Kitaibel and differs from it chiefly in the more pubescent and more 
finely toothed leaves, in the entire or less toothed stipules and in the 
smaller fruit. In the first description by Dumont de Courset the leaves are 
described as somewhat pubescent with the lobes having nearly constantly 
three teeth at the apex. Bosc himself in 1821 describes the leaves as very 
pubescent with 5 acute lobes on each side. Though Poiret states that he 
received his specimens from Bosc himself, his Mespilus Oliveriana (Encyl. 
Méth. rv. 72 [1816]) must be an entirely different plant, for he describes it 
as ‘“‘glaberrima, lobis obtusis subintegris”’; De Candolle (Prodr. 11. 630 
[1825]) follows Poiret’s description. Koch (Dendr. 1. 156 |1869]) considers it 
a form of M. melanocarpa M. Bieb., while Dippel, Koehne and Schneider 
consider it a synonym of C. pentagyna. 

Sorbus Harrowiana, comb. nov. — Pyrus (Sorbus) Harrowianus Balfour 
f. & W. W. Smith in Not. Bot. Gard. Edinb. x. 61 (1917). 

Cuina. Yunnan. 

This species is remarkable for its very large leaves; the larger leaflets 
of the 5-7-foliolate leaves are often more than 20 cm. long. 


Sorbus hybrida L. f. fastigiata, comb. nov. — Pyrus pinnatifida fasti- 
giata Bean in Gard. Chron. ser. 3, xLI. 184, fig. 82 (1907). 
A form with strictly upright branches forming a fastigiate tree. 


(To be continued) 
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NOTES 


The Botanical Magazine. When Sir William Jackson Hooker as- 
sumed in 1827 the editorial control of The Botanical Magazine he adopted 
the plan of dedicating the yearly volume to a man or woman distinguished 
in botany or horticulture, or to one of the great patrons of horticulture. 
This plan has been followed by succeeding editors up to the present day. 
In 1850 Sir Joseph Dalton Hooker who had followed his father as editor, 
dedicated the seventy-sixth volume to Dr. Joan Torrey of New York, 
“the distinguished author of The Flora of North America,” and the next 
year the seventy-seventh volume was dedicated to Asa Gray by his “af- 
fectionate and faithful friend the author.” No other American was hon- 
ored in this way until 1911, when Sir David Prain dedicated the one hundred 
and thirty-seventh volume to Professor SARGENT, the Director of the Arbo- 
retum, and now the volume for 1919 is dedicated ‘‘to Ernest Henry WIL- 
son, Assistant Director of the Arnold Arboretum, whose ardour as an ex- 
plorer and judgment as a collector have added to our gardens many eastern 
Asiatic plants whose portraits embellish The Botanical Magazine.” It is 
interesting that of these four men living in America (Mr. Wilson is a British 
subject) who have been honored in this way three have been connected with 
Harvard. 


ERRATA 


Page 54, line 15 for Nordmanniana Hort. read Nordmanniana speciosa 


LES 


ee 


58, 
59, 
60, 


66 


Hort. 
3 and 4 from below strike out: Arundinaria . . . 61 (1900).— 
22 for Handel-Mazetti read Handel-Mazzetti. 
13 and 15 for Handel-Mazetit read Handel-Mazzetti. 
20 for Taiwania cupressoides read Taiwania cryptomerioides. 
7 from below for Tyrull read Tyrrell. 
3 for Tyrull read Tyrrell. 
16 for 1897 read 1867. 


5 add: — Evodia Nishimurae Koidzumi in Toyko Bot. Mag. 
xxx. (265) (1919), nomen; 218 (December, 1919). 


1 from below, add: — Zanthoxylon inerme (Rehd. & Wils.) 
Koidzumi in Tokyo Bot. Mag. xxxrr1. 218 (1919). 


5 from below for comb. nov. read Hayata, Icon. Pl. Formos. 
vi. suppl. 72 (1917). 
17 for comb. nov. read Hayata, Icon. PI. Formos. vi. suppl. 
72 (1917). 
9 for comb. nov. read Hayata, Icon. PI. Formos. vi. suppl. 
72 (1917). 
15 for omalokos read Omalkos. 
4 for Iliama read Iliamna. 
22 for pyrisolia read pyrifolia. 
11 from below for Tyull read Tyrrell. 
20 in col. 2 for Sideroxylon ? ferrugineum Hook. & Arn. read 
Sideroxylon liukiuense Nakai. 
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Synonyms are printed in Italics; new names in bold-face type. 


Abies aclada, 56 Acer mandshuricum, 37 

— alba, 54 — triflorum, 37 

— — coerulea, 57 American and Asiatic species of Sassa- 
— — columnaris, 55 fras, 242 

— — glauca, 57 American Willows, Notes on, v—viu, 1, 
PTE 67, 147, 211 

— — prostrata, 58 Arboretum, Assistant Director of the, 66 
— Andreana, 54 Arboretum Expedition to Eastern Asia, 
— Betssneriana, 54 66 

— canadensis aurea, 57 Arnold Arboretum, New Species, Varie- 
— excelsa, 56 ties and Combinations from the Her- 
— — elegans, 56 barium and Collections of the, 44, 121, 
— — Ellwangeriana, 56 191, 254 

— — Merkii, 56 Arundinaria albo-marginata, 58 

— — monstrosa, 56 Arundinaria albo-marginata minor, 58 
— — parviformis, 56 — kurilensis paniculata, 58 

— — procumbens, 56 — palmata, 58 

— — pygmaea, 56 — paniculata, 58 

— — Remontii, 57 — — nebulosa, 58 

— homolepis tomomi, 53 — — stenantha, 59 

— — Andreana, 54 — Veitchii, 58 

— — Beissneriana, 54 Assistant Director of the Arboretum, 
— — insignis, 54 66 

— — Kentiana, 54 

— — Mastersiana, 54 Bambusa albo-marginata, 58 

— — speciosa, 54 — — minor, 58 

— Kaempferi, 53 — palmata nebulosa, 58 

— Kentiana, 54 — paniculata, 58 

— koreana, 188 — senanensis, 58 

— lasiocarpa compacta, 55 — — albo-marginata, 58 

— Mastersiana, 54 — stenantha, 59 

— nephrolepis, 188 — tessellata, 58 

— — chlorocarpa, 189 — Veitch, 58 

— Nordmanniana, 54, 265 Benzoin, 144 

— — speciosa, 265 — aromaticum, 144 

— — xX Pinsapo, 54 — cercidifolium, 144 

— pectinata, 54 — commune, 144 

— — columnaris, 55 — erythrocarpum, 144 

— Picea, 54 — fragrans, 145 

— pseudopinsapo, 54 — fruticosum, 145 

— pygmaea, 56 — grandifolium, 145 

— spectabilis brevifolia, 54 — hypoglaucum, 146 

— subalpina compacta, 55 — hypoleucum, 146 

— tomomi, 53 — membranaceum, 146 

— vulgaris, 54 — obovatum, 145 


— Webbiana brevifolia, 54 — Oldhamii, 145 
Acer ginnala, 37 — pedunculatum, 145 
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Benzoin Prattii, 145 

— puberulum, 145 

— reflexum, 145 

— rubronervium, 145 

— sericeum, 146 

— setchuenense, 145 

— strychnifclium Hemsleyanum, 145 

— supracostatum, 146 

— Thunbergit, 144, 146 

— umbellatum, 146 

— — hypoglaucum, 146 

— — sericeum, 146 

— urophyllum, 146 

Berberis pinnata Wagnert, 143 

Betula alba elobata, 63 

— dentata viscosa pyramidalis, 60 

— fontinalis, 65 

— — Piperi, 65 

— Lyalliana, 63 

— montanensis, 64 

— occidentalis, 63 

— papyracea occidentalis, 63 

— papyrifera elobata, 63 

— — Lyalliana, 63 

— — montanensis, 64 

— — occidentalis, 63 

— — subcordata, 63 

— pendula viscosa, 60 

— Piperi, 65 

— Schmidtii, 36 

— subcordata, 63 

— verrucosa dentata viscosa, 60 

Bonin Islands and their Ligneous Vege- 
tation, 97 

Bonin Islands, New Woody Plants from 
the, 115 

Boninia glabra, 112 

— grisea, 112 

Botanical Magazine, 264 

Butneria fertilis ferax, 143 

Butneria nana, 143 


Calpidia Nishimurae, 117 

Calycanthus ferax, 143 

— fertilis ferax, 143 

— — laevigatus, 143 

— — nanus, 143 

— laevigatus, 143 

— pennsylvanicus, 143 

Camphor, Cinnamomum Camphora Nees 
& Ebermaier, 239 

Carpinus Handelii, 59 

Carya cathayensis, 59 

Castanea acuminatissima, 121 

— cooperta, 124 
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Castanopsis acuminatissima, 121 

— Blumeana, 122 

— costata, 124 

— encleisocarpa, 122 

— reflexa, 122 

Chamaecyparis obtusa f. tetragona, 52 

— — tetragona aurea, 52 

Cinnamomum Camphora Nees & Eber- 
maier, Camphor, 239 

Citrus nobilis spontanea, 177 

Clematis bicolor, 194 

— dioscoreifolia, 195 

— Flammula rubro-marginata, 195 

— florida bicolor, 194 

— — Sieboldii, 194 

— — Standishii, 194 

— glauca phaeantha, 195 

— Morelii, 194 

— paniculata dioscoreifolia, 195 

— patens Standishii, 194 

— Pitcheri X coccinea, 194 

— rubro-marginata, 195 

— Sieboldii, 194 

— Simsii X texensis, 194 

— Standishii, 194, 195 

— violacea rubro-marginata, 195 

Conifers from Korea, Four New, 186 

Cornus coreana, 37 

— officinalis, 37 

Cotoneaster formosana, 261 

— Koidzumit, 261 

— Koizumii, 261 

— taitoensis, 261 

Crataegomespilus Asnierest, 262 

— Dardari Asnieresii, 262 

— — crataegoides, 262 

— “ Jules d’Asniéres,”’ 262 

— Gillotii, 262 

Crataegus, 247 

— aestivalis, 251 

— aestivalis, 249, 250 

— — cerasoides, 250 

— — luculenta, 251 

— — maloides, 250 

— cerasoides, 250 

— Cocksii, 248 

— drymophila, 252 

— gloriosa, 254 

— Holmesiana tardipes, 254 

— lucida, 250 

— luculenta, 251 

— maloides, 250 

— meridionalis, 252 

— monantha, 250 

— monogyna biflora, 263 
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Crataegus monogyna praecox, 263 

— montivaga, 247 

— noelensis, 253 

— Oliveriana, 263 

— Oliviriana, 263 

— opaca, 250 

— Oxyacantha biflora, 263 

—— X Mespilus germanica 2. Asnier- 
est, 262 

— — Oliveriana, 263 

SS VOGEL, OX 

— oxyacantho-germanica, 262 

— pedicellata gloriosa, 254 

— pentagyna Oliveriana, 263 

— rufula, 250, 251 

— silvicola, 252 

— tardipes, 254 

Cratae-Mespilus Gillotii, 262 

Cupressus Benthamii Knightiana, 52 

— elegans, 52 

— Knightiana, 52 

— lusitanica Benthamii, 52 

— lusitanica Knightiana, 52 

— obtusa tetragona-aurea, 52 

Cycas revoluta, 174 

Cyclobalanus Blumeana, 122 

— celebica, 123 

— conocarpa, 124 

— costata, 124 

— encleistocarpa, 122 

— hystrix, 127 

— induta, 127 

— lamponga, 128 

— Llanosii, 128 

— omalokos, 129 

— ovalis, 129 

— philippinensis, 129 

— platycarpa, 130 

— Tysmanni, 132 

Cyphokentia, 110 

— Savoryana, 115 


Deutzia, 206 

— calycosa macropetala, 208 
— discolor X mollis, 209 

— hebecarpa, 208 

— heterotricha, 207 

— longifolia elegans, 209 

— parviflora ovatifolia, 210 
— scabra, 206 

— scabra, 207 

— — Thunbergiana, 207 

— Sieboldiana Thunbergiana, 207 
— Wilsonii, 209 
Didymosperma Engleri, 175 
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Eastern Asia, Arboretum Expedition to, 
66 

Edwinia Wrightii, 204, 205 

Elaeagnus liukiuensis, 181 

— rotundata, 182 

Evodia Kumagaiana, 118 

— Nishimurae, 265 

— triphylla, 118 


Fagara okinawensis, 180 
— schinifolia, 180 
Fendlera, 203 

— falcata, 204 

— linearis, 203, 205 

— rupicola, 208 

— — falcata, 203, 204 

— rupicola, 204 

— — Lindheimeri, 203 

— — Wrightri, 204 

— tomentella, 205 

— Wrightii, 203, 204 
Ficus lidaiana, 117 
Fothergilla involucrata, 256 
Four New Conifers from Korea, 186 


Hamamelis, 245 

— macrophylla, 246 

— vernalis tomentella, 256 
— virginiana, 246 

— — macrophylla, 246 
Holodiscus franciscanus, 260 
— glabrescens, 260 

— microphylla, 260 


Tlex bonincola, 108 


Juniperus conferta, 174 

— squamata, 191 

— squamata Wilsonii, 191 
— taxifolia, 109 


Kawanabee Islands, List of Woody 
Plants of the, 183 

Korea, Four New Conifers from, 186 

Korea, A Phytogeographical Sketch of 
the Ligneous Flora of, 32 


Laricopsis Kaempferi, 53 
Larix amabilis, 53 

— dahurica viridis, 189 

— decidua X Kaempferi, 52 
— europaea X leptolepis, 52 
— Henryana, 52 

— hybrida, 52 

— Kaempferi, 53 
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Ligneous Flora of Korea, A Phytogeo- 
graphical Sketch of the, 32 

Ligneous Vegetation, The Bonin Islands 
and their, 97 

Ligneous Vegetation, Liukiu Islands and 
their, 171 

Lindera aromatica, 144 

— caudata, 146 

— cercidifolia, 144 

— communis, 144 

— erythrocarpa, 144 

— fragrans, 145 

— fruticosa, 145 

— hypoglauca, 146 

— megaphylla, 145 

— membranacea, 143, 146 

— obovata, 145 

— Oldhami, 145 

— pedunculata, 145 

— Pratti, 146 

— puberula, 145 

— randaienstis, 244 

— refleca, 145 

— Rosthornii, 145 

— rubronervia, 145 

— sericea, 146 

— setchuenensis, 145 

— strychnifolia Hemsleyana, 146 

— — var., 146 

— supracostata, 146 

— Thunbergi, 145 

— umbellata, 143, 144, 146 

— — hypoglauca, 146 

— — sericea, 146 

List of Woody Plants of the Kawanabe 
Islands, 183 

Lithocarpus, 122 

— acuminata, 122 

— amygdalifolia, 122, 265 

— apoensis, 123 

— attenuata, 123 

— Bennettii, 123 

— brevicaudata, 123, 265 

— Carolinae, 123 

— cathayana, 123 

— caudatifolia, 123 

— celebica, 123 

— clathrata, 123 

— conocarpa, 123 

— cooperta, 124 

— Copelandii, 124 

— costata, 124 

— crassinervia, 124 

— Curranii, 124 

— cyrtorhyncha, 124 


Lithocarpus dasystachya, 124 
— dealbata, 124 

— densiflora lanceolata, 125 
— densiflora montana, 125 
— dolichocarpa, 125 
— edulis, 125 

— Elizabethae, 125 

— Eyrei, 125 

— fenestrata, 126 

— formosana, 126, 265 
— glabra, 126 

+— glabra, 125 

— Hancei, 127 

— Harlandii, 127 

— heliciformis, 127 

— hystrix, 127 

— induta, 127 

— Irwinii, 127 

— iteaphylla, 127 

— Jordanae, 127 

— lamponga, 128 

— lappacea, 128 

— lipacon, 128 

— Llanosii, 128 

— lucida, 128 

— Maingayi, 128 

— Mairei, 128 

— Merrittii, 128 

— mindanaensis, 128 
— monticola, 129 

— omalokos, 129 

— ovalis, 129 

— pachyphylla, 129 

— pallida, 129 

— philippinensis, 129 
— platycarpa, 130 

— polystachya, 130 

—— pruinosa, 130 

— pseudo-molucca, 130 
— pyriformis, 130 

— rassa, 130 

— Robinsonii, 130 

— scutigera, 124 

— Skaniana, 131 

— Soleriana, 131 

— spicata chittagonga, 131 
— — gracilipes, 131 
— submonticola, 131 
— sundaica, 131 

—, Teysmannii, 131 

— thalassica, 126 

— Thomsonii, 132 

— truncata, 132 

— uvariifolia, 132 

— Wallichiana, 132 
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Lithocarpus Wenzelii, 132 

— Zschokkei, 132 

Litsea sericea, 143 

Liukiu Islands and their Ligneous Vege- 
tation, 171 

Livistona chinensis, 110, 175 

Lobelia boninensis, 120 


Mahonia Aquifolium X pinnata, 142 

— pinnata Wagneri, 143 

— repens subcordata, 142 

— Wagneri, 142 

Mespilus aestivalis, 250 

— germanica X monogyna b. Asnieresi, 
262 

— Oliveriana, 263 

— Oxyacantha praecox, 263 

Morus mongolica vestita, 142 

Myoporum bontioides, 175 


Neillia longeracemosa lobata, 257 

— opulifolia ferruginea, 256 

— sparsiflora, 257 

New Species, Varieties and Combina- 
tions from the Herbarium and the Col- 
lections of the Arnold Arboretum, 44, 
121, 191, 254 

New Woody Plants from the Bonin 
Islands, 115 

North American Trees, Notes on, v, VI, 
61, 245 

Notes, 66, 264 

Notes on American Willows, v--vrrx, 1,67, 
147, 211 

Notes on North American Trees, V, VI, 
61, 245 


Opulaster alabamensis, 257 

— australis, 256 

— stellatus, 256 

Osteomeles anthyllidifolia, 108 


Paeonia Lemoinei, 194 

— lutea X suffruticosa, 194 

— Moutan Anneslei, 194 

— suffruticosa, 194 

— suffruticosa Anneslei, 194 

— — spontanea, 193 

Patmer, Ernest J. The Canyon Flora 
of the Edwards Plateau of Texas, 233 

Pandanus boninensis, 110 

Parrotia Jacquemontiana, 256 

Parrotiopsis 7nvolucrata, 256 

— Jacquemontiana, 256 

Pasania acuminata, 122 
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Pasania acuminatissima, 122 
— amygdalifolia, 122 

— attenuata, 123 

— brevicaudata, 123 

— Carolinae, 123 

— cathayana, 123 

— crussinervia, 124 

— dealbata, 125 

— densiflora echinoides, 125 
— — lanceolata, 125 

— edulis, 125 

— Elizabethae, 125 

— fenestrata, 126 

— formosana, 126 

— glabra, 125, 126 

— Hancei, 127 

— Harlandii, 127 

— Irwinii, 127 

— tteaphylla, 127 

— lappacea, 128 

— Mairei, 128 

— montana, 125 

— omalokos, 129 

— pachyphylla, 129 

— polystachya, 130 

— pruinosa, 130 

— pseudomolucca, 130 

— Skaniana, 131 

— spicata chittagonga, 131 

— — gracilipes, 131 

— sundaica, 131 

— Teysmannii, 132 

— thalassica, 126 

— truncata, 132 

— uvarirfolia, 132 
Philadelphus Californicus, 196 
— columbianus, 196 

— congestus, 200 

— coronarius deutziaeflorus, 201 
— — deutziaeflorus plenus, 201 
— — nivalis plenus, 199 

— — nivalis spectabilis plenus, 199 
— Coulteri X Lemoine, 203 
— cymosus, 201 

— Delavayi calvescens, 196 
— floridus, 198 

— — Faxonii, 199 

— Gordonianus californicus, 196 
— — columbianus, 196 

— — X latifolius, 199 

— — monstrosus, 199 

— — X pubescens, 199 

— grandiflorus X Lemoinei, 201 
— Henryi, 197 

— inodorus strigosus, 198 
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272 INDEX 
Philadelphus insignis X Lemoinei, 201 | Picea canadensis coerulea, 57 
— Kochianus, 201 — — glauca, 57 
— laxus X Gordonianus, 200 — — nana, 58 
— — strigosus, 198 — ericoides, 193 
— — X verrucosus, 200 — excelsa argenteo-spica, 55 
— Lemoinei X Coulteri, 203 — — argenteo-spicata, 55 
— — maculatus, 203 — — cincinnata, 56 
— — multiflorus, 201 — — elegans, 56 
— Lemoinei X verrucosus plenus, 202 — — Ellwangeriana, 56 
— monstrosus, 199 — — erecta, 57 
— nivalis, 199 — — Merkit, 56 
— — spectabilis plenus, 199 — — monocaulis, 56 
— oreganus, 196 — — monstrosa, 56 
— pekinensis dasycalyx, 197 | — — montrosa, 56 
— phantasia, 203 — — parviformis, 56 
— polyanthus, 201 — — pygmaea, 56 
— — X verrucosus plenus, 202 — — pyramidalis, 56 
— pubescens fl. pleno, 199 — — pyramidata, 56, 57 
— purpureo-maculatus, 203 — — Remontit, 57 
— rhombifolius, 195 — glauca conica, 192 
— speciosus, 198 — — aurea, 57 
— strigosus, 198 — — coerulea, 57 
— subcanus Wilsonii, 196 — — nana, 57 
— umbellatus, 201 — lara aurea, 57 
— verrucosus nivalis, 199 — — coerulea, 57 
— — plenus, 199 — mariana ericoides, 193 
— virginalis, 202 — pectinata, 54 
— Wilsonit, 196 — vulgaris monocaulis, 56 
— Zeyheri Kochianus, 201 Pinus Abies, 54 
— — umbellatus, 201 — — argentei-spicala, 55 
Phyllostachys bambusoides albo-marginata, | — — monstrosa, 56 
58 — — pygmaea, 56 
Physocarpus australis, 256 — alba nana, 57 
— ferrugineus, 257 — densiflora, 33 
— stellatus, 256 — excelsa elegans, 56 
Phytogeographical Sketch of the Lig- |— — monstrosa, 56 
neous Flora of Korea, 32 — — pygmaea, 56 
Picea Abies argenteo-spica, 55 — glauca coerulea, 57 
— — cincinnata, 56 — insignis, 54 
— — elegans, 56 — Kaempfert, 53 
— — Ellwangeriana, 56 — lasiocarpa compacta, 55 
— — Merkii, 56 — luchuensis, 174 
— — monstrosa, 56 — pectinata, 54 
— — parviformis, 56 — Picea, 54 
— — procumbens, 56 — — columnaris, 55 
— — pygmaea, 56 — — monstrosa, 56 
— — pyramidalis, 57 — — pygmaea, 56 
— — pyramidata, 56 Pisonia Nishimurae, 117 
— — Remontii, 57 Poncirus trifoliata, 34 
— alba argentea, 57 Populus angulata, 62 
— — aurea, 57 — — missouriensis, 62 
— — coerulea, 57 — acuminata Rehderi, 61 
— — glauca, 57 — balsamifera, 62 
— — nana, 58 — — Michauzii, 61 


— canadensis aurea, 57 — — pilosa, 63 


[vou. 1 


1920] 


Populus balsamifera virginiana, 63 
— candicans, 61 

— deltoidea, 63 

— — angulata, 63 

— — missouriensis, 62 

— Fremonti macrodisca, 62 
— Maximowiczii, 36 

— Michauxit, 61 

— nigra virginiana, 63 

— tacamahacca, 61 

— — Michauxu, 61 
Pseudolarix amabilis, 53 

— Fortunei., 53 

— Kaempferi, 53 
Pseudosassafras, 243 

— Tzumu, 244 
Ptychosperma elegans, 115 
Pyracantha discolor, 269 
— formosana, 261 

— Koidzumii, 261 

Pyrus Harrowiana, 263 

— pinnatifida fastigiata, 263 
— ussuriensis, 38 


Quercus acuminata, 122 
— acuminatissima, 122, 129 
— aegylopifolia, 134 
— aliena pubipes, 136 
— amygdalifolia, 122 
— Andersoni, 129 

— angustata, 130 

— annulata, 131 

— apoensis, 123 

— attenuata, 123 

— Ballota, 132 

— bancana, 130 

— Bennettii, 123 

— Blancoi, 129 

— Blumeana, 122 

— brevicaudata, 123 
— brevi-petiolata, 128 
— callicarpifolia, 126 
— campanoana, 128 
— caraballoana, 127 
— Carolinae, 123 

— cathayana, 123 

— caudatifolia, 123 

— celebica, 123, 129 
— Cerris crispa, 135 
— — dentata, 134 

— — fulhamensis, 134 
— — heterophylla, 135 
— — Jucombeana, 134, 135 
— — Suber, 133 
— — subperennis, 133 
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Quercus clathrata, 123 
— clementiana, 131 
— concentrica, 131 
— conocarpa, 123 

— cooperta, 124 

— Copelandii, 124 
— costata, 124 
Convert, IS 
— crassinervia, 124 
— croatica Tenoret, 133 
— cuneata, 128 

— curranii, 124 

— eyrtorhyncha, 124 
— Dalechampri, 133 
— dasystachya, 124 
— dealbata, 124 

— densiflora, 125 

— — echinoides, 125 
— — montana, 125 
— dentata, 136 

— dolichocarpa, 125 
— echinoides, 125 

— edulis, 125 

— Elizabethae, 125 
— encleisocarpa, 122 
— exoniensis, 134 

— Eyrei, 123, 125 
— fagiformis, 121 

— fenestrata, 126 

— — acuminata, 122 
— — dealbata, 125 
— Fernandezii, 124 
— Fontanesii, 133 
— formosana, 126 
— fulhamensis, 134 
— — latifolia, 134 
— — Lucombeana, 135 
— glabra, 125, 126, 129 
— gracilipes, 131 

— Hancei, 127 

— Harlandii, 127 
— Hawvilandit, 127 
— heliciformis, 127 
— hirsuta, 128 

— hispanica, 133 
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— — “Chéne à feuilles d’Aegylops,” 134 


— — ‘ Chêne de Gibraltar,” 134 


— — crispa, 135 

— — dentata, 134 

— — diversifolia, 135 
— — heterophylla, 135 
— — latifolia, 134 

— — Lucombeana, 134 
— hypoleuca, 132 

— hystrix, 127 
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Quercus Ilex Ballota, 132 Quercus pseudo-molucca pallida, 129 

— — diversifolia, 135 — — pruinosa, 130 

— — rotundifolia, 132 — — rostrata, 129 

— — suberosa, 133 — — sundaica, 131 

— induta, 127, 129 — pseudosuber, 133 

— inversa, 126 — — aegylopifolia, 135 

— Irwinii, 127 — — Fontanesii, 133 

— iteaphylla, 127 — — gibraltarica, 134 

— Jordanae, 127 — pubescens australis, 133 

— Junghuhni, 122 — pyriformis, 130 

— Kajan, 131 — rassa, 130 

— Korthalsu, 132 — reflexa, 122 

— — hystrix, 127 — Reinwardtii, 131 

— — kajan, 131 À — reversa, 126 

— — mappacea, 131 — Robinsonii, 130 

— lamponga, 128 — robur holophylla, 135 

— lanuginosa pinnatifida, 133 — — Tenoret, 133 

— — Tenorei, 133 — rotundifolia, 132 

— lappacea, 128 — sessil'flora australis, 133 

— laurifolia, 182 — — insecata, 135 

— leucocarpa, 132 — — laciniata, 135 

— lineata, 121 — — longifolia, 135 

— lipacon, 128 — — pinnatifida, 133 

— Llanosii, 123, 128, 131 — sessilis australis, 133 

— lucida, 128 — Sreboldiana, 126 

— Lucombeana, 134 — Skaniana, 131 

— — crispa, 135 — Soleriana, 131 

— — diversifolia, 135 — spicata Chittagonga, 131 

— — fulhamensis, 134 — — gracilipes, 131 

— — heterophylla, 135 — submonticola, 131 

— — latifolia, 134 — sundaica, 127, 128, 131 

— Mackiana, 128 — Tenorei, 133 

— Maingayi, 128 — Tergestina, 133 

— mappacea, 131 — Teysmannii, 129, 131 

— merrittii, 128 — thalassica, 126 

— mindanaensis, 129 — thelecarpa, 130 

— molucca, 131 — Thomsoni, 132 

— monticola, 129 — truncata, 132 

— muricata, 131 — turbinata, 132 

— Omalkos, 265 — Tysmannii, 131 

— omalokos, 129, 265 — uvartüfolia, 132 

— ovalis, 129 — Vidal, 127 

— pachyphylla, 129 — vulcanica, 133 

— pallida, 129 — Wallichiana, 132 

— pedunculata longifolia, 135 — Wenzelii, 132 

— philippinensis, 128, 129 — Wenzigiana, 123 

— pinnatilobata, 133 — Zschokket, 132 

— platycarpa, 130 Quercus-Ilex Ilex rotundifolia, 132 

— polystachya, 130 

— pruinosa, 130 REHDER, ALFRED». The American and 

— pseudo-annulata, 132 Asiatic Species of Sassafras, 242 

— pseudo-molucca, 130 — New Species, Varieties and Combi- 

— — angustata, 130 | nations from the Herbarium and Col- 

— — erassinervia, 124 lections of the Arnold Arboretum, 44, 
— Korthalsvi, 131 121, 191, 254 
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Renper, ALFRED». Tetraplasia, a New 
Genus of Rubiaceae, 190 

— andE.H. Witson. New Woody Plants 
from the Bonin Islands, 115 

Retinispora tetragona aurea, 52 

Rhamnus davuricus liukiuensis, 181 

Rhododendron poukhanense, 42 

Ribes, 254 

— aureum acerifolium, 255 

— — intermedium, 255 

— — sanguineum, 255 

— — serotinum, 255 

— crliatum, 255 

— flavum, 255 

— fragrans, 255 

— glandulosum, 255 

— holosericeum pallidum, 255 

— intermedium, 255 

— Kitaibelii, 255 

— odoratum serotinum, 255 

— pallidum, 255 

— rubrum aureo-marginatum, 254 

— — baccis variegatis, 255 

— — foliis aureo-marginatis, 254 

— — foliis luteo-variegatis, 254 

— — striatum, 255 

— — variegatum, 255 

— — variegatum, 254 

— — var., 254 

— Ruizii, 255 

— vulgare striatum, 255 

— — variegatum, 254 

Rubiaceae, Tetraplasia, a New Genus of, 
190 


Salix, see, Notes on American Willows. 
A complete list of all species and va- 
rieties of American Willows will be 
published in vol. 17: at the conclusion 
of that series of articles, and will serve 
as an index to the names enumerated 
in this Journal 

SARGENT, C.S. Introduction, p. v 

— Notes on North American Trees, V, VI, 
61, 245 

Sasa albo-marginata, 58 

— — minor, 58 

— — nana, 58 

— nana, 59 

— paniculata, 58 

— — depauperata, 59 

— — nana, 59 

— — nebulosa, 58, 59 

— — Ontakensis, 59 

— — stenantha, 59 
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Sasa senanensis, 58 

— — nebulosa, 58 

— — stenantha, 59 

— Veitchii, 58 

— — minor, 58 

Sassafras, The American and Asiatic 
species of, 242 

Sassafras, 243 

— officinale, 244 

— randaiense, 244 

— Thunbergii, 146 

— tzumu, 244 

Scaevola Koenigii, 175 

SCHNEIDER, CAMILLO. Notes on Ameri- 
can Willows, v—vut, 1, 67, 147, 211 

Sericotheca concolor, 260 

— franciscana, 260 

— obovata, 260 

Sideroxylon liukiuense, 265 

Sorbus Harrowiana, 263 

— hybrida fastigiata, 263 

Spiraea caroliniana, 256 

— fulvescens, 258 

— hypericifolia hupehensis, 258 

— Martinii, 258 

— opulifolia ferruginea, 256 

— prunifolia hupehensis, 258 

— Schochiana, 259 

— Teniana, 259 

— virginiana serrulata, 260 

Symplocos boninensis, 119 

— Otomoi, 119 

Synaedrys acuminatissima, 129 

— acuminata, 122 

— amygdalrfolia, 122 

— Bennettu, 123 

— Blumeana, 122 

— brevicaudata, 123 

— Carolinae, 123 

— cathayana, 123 

— caudatifolia, 123 

— celebica, 123 

— clathrata, 123 

— conocarpa, 124 

— cooperta, 124 

— costata, 124 

— crassinervia, 124 

— Curranii, 124 

— cyrtorhyncha, 124 

— dasystachya, 124 

— dealbata, 125 

— dolichocarpa, 125 

— edulis, 125 

— encleistocarpa, 122 

— fenestrata, 126 
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Synaedrys formosana, 126 
— glabra, 126 

— Hancei, 127 

— Harlandii, 127 
— heliciformis, 127 
— hystrix, 127 

— induta, 127 

— Irwinit, 127 

— tteaphylla, 127 
— Jordanae, 127 
— lamponga, 128 
— lappacea, 128 

— Llanosu, 128 

— lucida, 128 

— Maieri, 128 

— Maingayi, 128 
— Merrittii, 128 

— monticola, 129 
— omalokos, 129 
— ovalis, 129 

— pachyphylla, 129 
— pallida, 129 

— philippinensis, 130 
— platycarpa, 130 
— polystachya, 130 
— pruinosa, 130 

— pseudomolucca, 130 
— pyriformis, 130 
— rassa, 130 

— reflexa, 122 

— Soleriana, 131 
— sundaica, 131 

— Teysmanni, 132 
— Thomsonii, 132 
— truncata, 132 

— uvarrifolia, 132 
— Wallichiana, 132 
— Wenzelii, 132 
Syringa dilatata, 41 


Taiwania cryptomerioides, 265 
— cupressoides, 66, 265 

Taxus baccata, 51 

— — chinensis, 51 

— — sinensis, 51 

— chinensis, 51 

— cuspidata aurescens, 191 
— — chinensis, 51 
Tetraplasia, 190 

— biflora, 190 
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Thuja kongoensis, 186 
— koraiensis, 186 

— odorata, 186 

— Standishii, 186 
Tripterygium Regelii, 42 


Ulmus antarctica, 140 

— asperrima, 138 

— atinia, 138 

— campestris, 138 

— — antarctica aurea, 141 
— — argenteo-variegata, 139 
— — aurea, 141 

— — qustralis, 141 

— — Berardi, 140 

— — cornuta, 137 

— — foliis variegatis, 139 
— — pubescens, 138 

— — gracilis, 140 

— — “ [Louis Van Houtte,” 140 
— — major, 138 

— — myrtifolia purpurea, 140 
— — pubescens, 138 

— — purpurascens, 140 

— — purpurea, 140 

— — Rosscelsii, 141 

— — Vanhouttei, 140 

— — variegata, 139 

— — viminalis, 140, 141 

— — viminalis marginata, 141 
— — viminalis variegata, 141 
— — vulgaris, 138 

— — vulgatissima, 138 

— germanica, 138 

— glabra antarctica, 140 

— — berardii, 140 

= ICOM Uta 197 

— — pilifera, 138 

— — pubescens, 138 

— — purpurascens, 140 

— — tricuspis, 137 

— — van houttet, 140 

— — viminalis, 140 

— gracilis, 140 

— intermedia, 137 

— laciniata nikkoensis, 137 
— montana corylifolia, 137 
— — gracilis 140 

— — gracilis aurea, 141 

— — lobata, 137 


Tetraplasia, A new Genus of Rubiaceae, | — — tricuspis, 137 


190 
Tetranthera sericea, 143 
— sikkimensis, 143 
Thuja japonica, 186 


— — tridens, 137 

— — triserrata, 137 
— — Vanhouttei, 140 
— — viminalis, 140 
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Ulmus montana viminalis marginata, 141 

— nitens Berardi, 140 

— pilifera, 138 

— procera, 138 

— — argenteo-variegata, 139 

— — aurea, 141 

— — australis, 141 

— — Berardii, 140 

— — marginata, 141 

— — purpurascens, 140 

— — purpurea, 140 

— — Vanhouttei, 140 

— — viminalis, 140 

— pumila pilosa, 141 

— purpurea, 140 

— Rosseelsi, 141 

— scabra heterophylla, 137 

— — tricuspis, 137 

— — yiminalis, 140 

— suberosa, 138 

— — vulgaris, 138 

— surculosa, 138 

— — latifolia, 138 

— tricuspts, 137 

— tridens, 137 

— triserrata, 137 

— viminalis, 140, 141 

— — aurea, 141 

— — variegata, 141 

— vulgaris, 138 

Umbellularia californinica pendula, 143 

Usuiwo. List of Woody Plants of the 
Kawanabe Islands, 183 
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Vernacular Namesof Bonin Island plants, 
115 


Willows, Notes on American, v—vut, 1, 
67, 147, 211 

Witson, E. H. 66, 264 

— The Bonin Islands and their Ligneous 
Vegetation, 97 

— Camphor, Cinnamomum Camphora 
Nees & Ebermaier, 239 

— Four New Conifers from Korea, 186 

— The Liukiu Islands and their Lig- 
neous Vegetation, 171 

— À Phytogeographical Sketch of the 
Ligneous Flora of Korea, 32 

—and ALFRED REHDER see REHDER, 
ALFRED and E. H. Wizson 

Woody plants of the Kawanabe Islands, 
183 


Xanthoxylum ailanthoides, 118 


Yucca antwerpensis, 193 

— filamentosa antwerpensis, 193 
— — glaucescens, 193 

— flaccida glaucescens, 193 

— — major, 193 

— glaucescens, 193 

— orchioides major, 193 


Zanthoxylum ailanthoides inerme, 118 
— inerme, 265 

— okinawense, 180 

Zelkowa serrata, 142 
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